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THE meteoric rise to prominence of 
adrenocorticotropin and the adrenal 
cortical hormones as therapeutic agents 
has elicited an ambivalent reaction. 
The often incomprehensible and “magi- 
cal” benefit derived from steroid hor- 
mones in many diverse and unrelated 
diseases has created an aura of mysti- 
cism surrounding these drugs that is 
unlike any previous experience in the 


more subtle and devastating of these 
reactions (Adams and Siderius', Nich- 
olas, Wilson and Umberger*’, Salassa et 
al.*°*7, Slaney and Brooke*'). We will 
present 4 case histories to dramatize the 
phenomenon of Addisonian crisis aris- 
ing to complicate a severe medical ill- 
ness in patients treated in the past with 
steroids. In each instance the patient 
was either too ill to give an adequate 


- annals of therapeutics. This has re- history or was not aware of the nature 
* sulted in a situation in which these of the medication previously adminis- 
t- aeons Py. ee have been ee tered. Each patient was in the throes 
as “trial of therapy” in a vast multitude 
on is h: b despite apparently adequate therapy, 
ial underlying situation was ap- 
warding. It is in this confused thera- 
peutic milieu that we have observed PrCCHee 8 
Ih the emergence of an eutively naw eper- administered. Response was abrupt and 
‘ ‘ tained in every case. Comment on 
trum of disease: “states induced by pen dual be ed 
the steroid therapy” (Allanby?, Moser**), Individual cases wi present 


Many of these entities are well known 
to physicians and are properly re- 
spected. It is the purpose of this com- 
munication to focus upon one of the 


following each presentation. 


Case Reports. case 1. This 72-year-old 
Caucasian woman entered Brooke Army Hos- 
pital in April, 1958, with the chief complaint 
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of “swelling of her eyes and abdomen” for 
about one month. 

The present illness began “several” years 
ago when she was advised that she suffered 
from hypothyroidism. Therapy was initiated 
with desiccated thyroid (“1 to 3 grains” per 
day). She remained on this medication until 
2 years prior to admission, when she volun- 
tarily discontinued therapy due to her sense of 
wellbeing. In this 2-year period the patient 
noted gradual deepening of her voice and 
progressive integumental changes (dryness of 
skin and fingernail brittleness). She observed 
mild dysphagia, decreasing tolerance to cold, 
fatigue, exertional dyspnea and constipation. 
She denied nausea, vomiting, abdominal pain 
or food intolerance. One month prior to admis- 
sion the patient developed intermittent ab- 
dominal distention. Shortly thereafter bilateral 
periorbital edema appeared which persisted 
up to the time of admission. 

The past medical history and family his- 
tory added only that the patient had been 
under intermittent therapy of unknown type 
for an ill-defined arthritis until 3 years prior 
to admission. She had remained asymptomatic 
since that time. 

Physical examination on admission revealed 
a 5’ 3”, 120-pound woman with remarkably 
coarse hair, thick dry skin of poor turgor, and 
notable periorbital edema. During the inter- 
view it was apparent that her voice was dis- 
tinctly husky and she spoke slowly with mild 
slurring. Pulse rate was 72 and blood pressure 
190/100. The thyroid gland was not pal- 
pable. Lung auscultation disclosed bilateral 
basilar rales. The left border of cardiac dull- 
ness was at the anterior axillary line; P2 was 
louder than A2. Her neck veins were dis- 
tended at 30° elevation. There were no 
palpable organs or masses in the abdomen, 
but shifting dullness was demonstrated in 
the flanks. Rectal examination revealed in- 
ternal and external hemorrhoids with some 
prolapse of rectal mucosa. Lower extremities 
were distended with non-pitting edema. 
Neurologic examination demonstrated slug- 
gish reflexes in all areas. 

Laboratory findings: Hemogram revealed a 
leukocyte count of 5,400 with normal differ- 
ential distribution; hemoglobin was 9.6 gm. 
and hematocrit 31%. The total protein was 
7.5 gm. % (albumin 4.2 gm. and globulin 
3.3 gm.). Blood urea nitrogen was 18 mg. 
per 100 ml.; serum sodium 136 mEq. per L.; 
potassium 3.5 mEq. per L.; chlorides 94 mEq. 
per L.; CO: 26 mEq. per L. Serology was 
negative. Serum cholesterol was 425 mg. 
per 100 ml; alkaline phosphatase 2.9 K-A 


units. Chest roentgenogram demonstrated a 
cardiothoracic ratio of 20:28; a minimal 
amount of fluid obscured the left costophrenic 
angle. Cardiac fluoroscopy confirmed the 
cardiomegaly; no cardiac pulsations were 
visible (suggesting pericardial effusion). 
Electrocardiogram demonstrated low voltage 
throughout, prolonged QT interval and T 
wave lowering in the limb leads with inver- 
sion in V2 through Vs. 

A presumptive diagnosis of myxedema was 
entertained. This was confirmed by very 
depressed radioactive iodine uptake studies 
and PBI of 1.2 ug. per 100 ml. The patient 
was started on \ grain doses of desiccated 
thyroid and began a slow period of improve- 
ment. In late April she slipped while in the 
bathroom and fell heavily, sustaining a scalp 
laceration which did not penetrate the galea. 
However, bleeding was rather profuse, and 
she required one unit of blood as the wound 
was sutured. About 6 hours later the patient 
suddenly lapsed into profound shock. She was 
given additional blood and _ norepinephrine 
(in an intravenous infusion) with mild im- 
provement. However, 12 hours after the on- 
set of injury, her blood pressure fell to 90/50 
despite all measures. The patient was cold and 
sweating. Electrocardiogram remained un- 
changed but for tachycardia. As a desperation 
measure, 100 mg. of hydrocortisone was 
added to the intravenous infusion. Within 5 
minutes her blood pressure climbed to 125/90. 
Shortly thereafter it stabilized at 140/70. She 
continued to do well and was maintained on 
Solu-Cortef (100 mg. q. 8 hr., intramuscularly) 
for 2 days, whereupon it was gradually de- 
creased. Her blood pressure remained stable 
over the ‘next 2 weeks, but she was observed 
to become more lethargic. Prednisone was 
reinstituted at a dose of 10 mg. t.i.d., but her 
stupor continued. At this time her serum so- 
dium was 125 mEq. per L., potassium 4.4 
mEq. per L., chlorides 100 mEq. per L. and 
CO, 23 mEq. per L. She continued to deteri- 
orate slowly and hyponatremia progressed to 
119 despite increased sodium feeding. Urinary 
sodium remained elevated despite the hypona- 
tremia and both salt and steroids were in- 
creased. During this time the members of the 
family had been interrogated in detail. It 
was determined that the patient had been 
given cortisone therapy 3 years previous!y 
for treatment of her arthritis. She had taken 
this (in unrecalled quantities) for about 6 
months. On her new regimen of increased 
salt, prednisone and desiccated thyroid, her 
clinical condition slowly improved. She was 
gradually weaned off steroids after about 3 
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weeks and maintained on NaCl tablets. Car- 
diac size decreased commensurate with im- 
provement in her thyroid function. She was 
discharged from the hospital in June, 1958, 
to be followed as an outpatient. 


COMMENT. This patient sustained an 
episode of minor trauma to her head, 
which was complicated by severe un- 
relenting hypotension. It is probable 
that the stress of the injury was greatly 
exaggerated by the basic clinical dis- 
ease (severe myxedema) plus the un- 
known “steroid-induced adrenal insuffi- 
ciency.” We cannot rule out a 
spontaneous, albeit subclinical Addi- 
son’s disease occurring simultaneously 
with the myxedema, or as a part of a 
partial panhypopituitarism. However, 
there were no Addisonian stigmata, 
and her ability to function without 
supportive steroids after the critical 
episode all suggest a _ subclinical 
adrenal insufficiency created or abetted 
by steroid therapy. 


CASE 2, This 75-year-old white woman was 
admitted to Brooke Army Hospital in July, 
1957. She entered with the chief complaint of 
abdominal pain. 

Her present illness began 24 hours prior to 
admission. Two hours following a rather large 
dinner she had been seized with cramping, 
generalized abdominal pain which radiated to 
the back. The pain persisted and she was 
unable to sleep. On the day of admission she 
began to vomit and developed fever. The pain 
became more severe, localized to the right 
upper quadrant and radiated around and 
through to the back. 

Past history was pertinent only in that she 
had undergone an uneventful cholecystectomy 
10 years previously. In addition she had re- 
ceived therapy of unknown type for arthritis 
in the past. 

Physical examination revealed an acutely ill, 
obese, white woman in severe distress, com- 
plaining of severe abdominal pain and nausea. 
Her pulse was irregular at about 110. per 
minute; blood pressure was 160/90; tempera- 
ture 103° F. The remaining pertinent find- 
ings were confined to her abdomen. There 
Was severe, generalized distention with a 
thick panniculus. Tenderness and guarding 
were marked over the entire upper abdomen. 
Bowel sounds were of fair quality with no 


peristaltic rushes. Rectal examination revealed 
only soft feces. Neurologic examination dis- 
closed hyperactive deep tendon reflexes 
throughout. 

Admission laboratory data revealed a leuko- 
cytosis of 21,800 with 95% neutrophils, 4% 
lymphocytes and 1% eosinophils. Hemoglobin 
was 11.5 gm.%, hematocrit 34%, and _ sedi- 
mentation rate 39 mm. per hour. Urinalysis 
yielded a specific gravity of 1.017, albumin 
2+, with sediment demonstrating an occa- 
sional leukocyte and occasional granular casts. 
Serum amylase was 8,000 units. Abdominal 
radiographs were interpreted as negative for 
pancreatic lithiasis. Chest roentgenogram re- 
vealed old pleural calcification. 

Soon after admission she was given 100 
mg. of meperidine intravenously and naso- 
gastric suction was instituted. She was given 
atropine (subcutaneously), and an_ intra- 
venous saline infusion was started. The pa- 
tient responded well and fell asleep. On the 
second hospital day the patient appeared 
quite pale. Her pulse and respirations were 
rapid, and the blood pressure had fallen to 
80/50. She was unable to cerebrate ade- 
quately and could not communicate. An elec- 
trocardiogram revealed only a sinus tachy- 
cardia. Recalling the previous patient, the 
ward officers elected to try steroids prior to 
the institution of vasopressor therapy. She 
was given 200 mg. of hydrocortisone and 120 
mg. of ACTH intravenously. Within 15 min- 
utes her blood pressure had risen to 100/80, 
she became more alert and could communi- 
cate. She was continued on intravenous and 
oral steroid therapy for another 10 days as 
her pancreatitis subsided. On the following 
day it was learned from the patient’s family 
that she had taken prednisolone in doses of 
5 mg. per day for about a 6-month period 
several months prior to arriving in this area. 
Apparently this had been administered for 
her arthritis, but she had not been informed 
of the nature of the medication. The patient 
gradually recovered from her attack of pan- 
creatitis and was discharged from the hos- 
pital without steroid therapy. She was ad- 
vised about her adrenal status and given a 
“steroid wallet card.” 


COMMENT. This patient experienced 
a classic episode of acute interstitial 
pancreatitis and demonstrated an ade- 
quate initial response to standard ther- 
apy. However, she lapsed into sudden 
unremitting deterioration until exo- 
genous corticoids were administered. 
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Apparently she had sufficient adrenal 
reserve to contain the minor stresses 
of routine daily life. The added stress 
of a significant medical illness super- 
vened and overtaxed her adrenal capac- 
ity. The possibility of a spontaneous 
Addison’s disease occurring fortuitously 
cannot be excluded. However, the ab- 
sence of stigmata, the history of steroid 
ingestion and the clinical course, all 
militate against this possibility. 


3. This 81-year-old man was admitted 
to Brooke Army Hospital in late August, 1956. 
On the morning of admission the patient 
had developed progressive abdominal pain 
and weakness of the legs. During the next 
hour his speech became slurred and he lapsed 
into semicoma with incontinence of urine. 
At the time of admission he was comatose 
with a temperature of 106°. Interrogation of 
the family disclosed that the patient had 
sustained several minor strokes during the 
6-year period prior to admission. 

Physical examination disclosed a_ thin, 
elderly, white man who was comatose and 
pale, but without evidence of cyanosis. Blood 
pressure was 70/0. His features were sym- 
metrical but mouth and eyes were tightly 
closed. On forcing open the eyelids the eyes 
were observed to be deviated to the right and 
upward. The pupils were equal and reacted 
to light. Funduscopic examination could not 
be accomplished at this time. A 2-plus nuchal 
rigidity was present. His lungs were clear to 
percussion and auscultation and the heart 
revealed regular rhythm and an apical rate 
of 84. There was a grade II systolic blowing 
murmur over the entire precordium. Neuro- 
logical examination demonstrated the devia- 
tion of the eyes to the right, but the remainder 
of the cranial nerves appeared to be intact. 
Despite his comatose state, he responded to 
forced flexion of the neck by grimace and 
groan but did not react to other painful 
stimuli. His extremities were flaccid with ab- 
sent deep tendon reflexes in the lower ex- 
tremities, but they were 2+ in the upper 
extremities. Superficial reflexes were absent, 
but no abnormal reflexes could be elicited. 

Admission laboratory data disclosed a leu- 
kocytosis of 27,000 with 96% polymorpho- 
nuclears and 4 lymphocytes. Hemoglobin was 
14.8 gm.%, hematocrit 46%. Fasting blood 
sugar 171 mg. per 100 ml., CO. 20 mEq. 
per L., chlorides 109 mEq. per L., sodium 
136 mEq. per L., potassium 4.2 mEq. per 
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L., and BUN 17 mg. per 100 ml. Urine 
sediment (Sternheimer-Malbin stain) demon- 
strated innumerable red and white blood cells. 
Serology was negative. Spinal fluid contained 
1,910 red cells per ml., protein 37 mg. per 
100 ml. glucose 96.0 mg. per 100 ml., globulin 
and serology were negative. 

The hospital course was characterized by 
unrelenting coma and shock. Continuous naso- 
gastric suction and norepinephrine by intra- 
venous drip were initiated immediately, as 
were rectal acetylsalicylic acid, penicillin and 
streptomycin following blood culture. During 
the first 48 hours his urinary output steadily 
declined, and despite continuous rapid nor- 
epinephrine infusion his blood pressure fell. 
His temperature during this period became 
normal, but the white blood count rose to 
31,550 with marked shift to the left. Intense 
toxic granulation appeared in the leukocytes. 

On the morning of the third day his urinary 
output was zero, pulse was weak and blood 
pressure was unobtainable. At this time hy- 
drocortisone (200 mg.) was introduced into 
the intravenous infusion. Within one hour 
the patient was normotensive and the nor- 
epinephrine was discontinued. He was given 
100 mg. of Solu-Cortef in the next intravenous 
infusion and subsequently was maintained 
on oral prednisone (10 mg., t.id.). After 7 
days, steroid dosage was tapered and dis- 
continued. The patient remained alert and no 
evidence of neurologic deficit could be dem- 
onstrated other than the sequelae cf his 
prior cerebral vascular accidents. On ques- 
tioning he recalled that he had been given 
“some kind of pills” for arthritis about 7 
months prior to admission. He related that he 
had taken “20 tablets all told,” and they had 


afforded him temporary relief of his joint , 


pain. 

On the seventh hospital day he was asymp- 
tomatic and was discharged to the care of 
his family. They were all instructed regarding 
the significance of his adrenal problem, and 
he was given a “steroid wallet card.” 


COMMENT. This elderly gentleman 
demonstrated very poor capacity to 
respond to the stress of his apparent 
cerebrovascular incident. A specific 


etiology could not be determined, but 
it was suggestive of a decrease in car- 
diac output associated with cerebral 
arteriosclerosis. The history of prior 
steroid ingestion, unresponsiveness of 
his vascular system to vasopressors al 1 
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dramatic reaction to adrenal cortical 
hormone therapy all suggested poor 
adrenal reserve. He was quite able to 
endure the minor stresses of daily life 
in a state of subclinical adrenal insuffi- 
ciency without emergence of any Addi- 
sonian stigmata. However, he was un- 
able to cope with the medical stress of 
the cerebral “accident.” Again, sponta- 
neous adrenal depletion cannot be 
excluded, but this would seem highly 
unlikely. 


casE 4. This patient was a 75-year-old re- 
tired Medical Officer admitted to Brooke 
Army Hospital on 3 June 1957 with a history 
of intermittent asthmatic attacks. On the day 
prior to admission he had undergone urethral 
catheterization and dilatation with a, Foley 
catheter being left in place. Since that time 
he had periods of confusion and incoherence. 

Past medical history revealed he had re- 
ceived many forms of antiasthmatic therapy 
in the past, but due to his confused state 
was incapable of defining what the medica- 
tions had been. He had been engaged in the 
active practice of medicine up until the day 
of admission, representing a 15-year span 
since his retirement from the US Army in 
1942. He had always considered himself to 
be in fairly good health but for bronchial 
asthma and probable emphysema. 


On adiission the physical examination re- 


vealed an acutely and chronically ill-appear- 
ing, elderly, Caucasian male. He was con- 
fused, disoriented, aggressive and unable to 
express himself coherently. A Foley catheter 
was in place with evident bleeding around 
it. Temperature was 101.2° (rectal) and 
blood pressure 110/70. There were bilateral 
lenticular opacities and total edentia. The 
neck was supple with no venous distention. 
His chest revealed increased AP diameter, 
poor expansion bilaterally, and diminished 
breath sounds. The expiratory phase was pro- 
longed with bibasilar rales. His heart was not 
enlarged and there was a regular sinus rhythm 
and an apical rate of 100. There were no 
audible murmurs; P2 was accentuated. The 
ibdomen was soft with mild, diffuse tender- 
ess but without evidence of guarding or 
rigidity. The liver edge was palpable 3 cm. 
below the right costal margin and was firm 
ind non-tender. No other organs or masses 
were palpable. Rectal examination was nega- 
‘ive. The remainder of the physical examina- 
tion was not remarkable. 


Admission laboratory studies revealed a 
hemoglobin of 16 gm., hematocrit 50%, leu- 
kocytes 31,000, with 98% neutrophils, 2% 
lymphocytes. Sedimentation rate was 1 mm. 
per hour. Urinalysis revealed red and white 
cells too numerous to count; 1+ albuminuria. 
Serum electrolytes were within normal range. 
Urine cultures grew Pseudomonas aeruginosa, 
sensitive to chloramphenicol; throat swab 
and sputum cultures grew alpha hemolytic 
Streptococcus. Blood urea nitrogen was 49 
mg. per 100 ml. Chest roentgenogram re- 
vealed right ventricular preponderance, sug- 
gestive of cor pulmonale. There was no 
radiographic evidence of emphysema _ or 
pneumonitis. Electrocardiogram showed right 
ventricular hypertrophy and right atrial dila- 
tation. 

A working diagnosis of chronic renal dis- 
ease (chronic pyelonephritis), acute cystitis 
or acute pyelonephritis, or both, was enter- 
tained. Therapy was initiated with chlor- 
amphenicol and tetracycline, and oral fluids 
were forced. He was placed on a moderately 
vigorous “antiasthmatic” regimen, consisting 
of saturated solution of potassium iodide, rec- 
tal aminophylline and meperidine. He was 
unable to cooperate to use intermittent posi- 
tive pressure. On the third hospital day his 
blood pressure suddenly dropped to shock 
levels. He became clammy, cold, cyanotic 
and his pulse was rapid with poor volume. 
His confusion and agitation were replaced by 
lethargy which rapidly increased until he 
could not be aroused. He was given intra- 
venous norepinephrine (4 ug. per 1000 ml. by 
rapid drip) but his blood pressure did not 
rise above 100 mm. Hg. Urinary output 
remained adequate. On decreasing the rate 
of flow of norepinephrine solution, the pres- 
sure would drop to shock levels. On the 
second day of continuous vasopressors, the 
patient’s son arrived at the hospital and 
it was discovered that the patient had taken 
oral cortisone up until one month prior to 
admission. Dosage and duration of therapy 
were unknown, but it was suspected that 
the patient had taken the drug on an ad lib 
basis. He was immediately given an intra- 
venous injection of hydrocortisone (200 mg.). 
The blood pressure rose to around 120/75 
and within moments the patient’s sensorium 
cleared for the first time since admission. 
Within 30 minutes vasopressors were discon- 
tinued. He was maintained on the antibiotics 
and gradually the oral hydrocortisone was de- 
creased. By the fifth day he was on predni- 
sone (5 mg. b.i.d.). His condition remained 
stable as the pyuria and albuminuria cleared. 
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Blood urea nitrogen decreased to normal and 
by the twenty-third hospital day the patient 
was discharged to continue on antibiotics and 
maintenance prednisone. Dosage of chlor- 
amphenicol and tetracycline was continued 
for 4 weeks and during this period the pred- 
nisone was gradually tapered and discon- 
tinued. He was advised as to the serious 
nature of his disability and given a “steroid 
wallet card.” 


COMMENT. This elderly man again 
demonstrated the phenomenon of 
steroid-induced adrenal unresponsive- 
ness. He apparently had sufficient 
adrenal reserve to meet the minor 
stresses of everyday life, but when 
subjected to urethral dilatation, cath- 
eterization, cystitis and acute pyelo- 
nephritis, and a mild asthmatic attack, 
the added burden caused his adrenals 
to fail. One could argue for long-term 
adrenal insufficiency from illness and 
chronic stress, but the history of steroid 
ingestion, dramatic therapeutic _re- 
sponse and ability to do well when 
steroids were discontinued, all suggest 
a steroid-induced adrenal unrespon- 
siveness. 

Discussion. Let us review the prin- 
cipal areas of steroid-induced adrenal 
insufficiency. 

STEROID-INDUCED DISEASES. 1. Hyper- 
corticism and Cushingoid States. There 
is little doubt that the most common 
and easily recognized of the complica- 
tions attending the use of corticoids 
are hypercorticism or Cushingoid syn- 
drome, or both. Symptoms may become 
manifest rapidly with sudden emer- 
gence of the full-blown clinical picture, 
or they may be delayed and insidious 
in onset. The classic elements of hyper- 
tension, moon facies, emotional labil- 
ity, hyperglycemia and glycosuria, so- 
dium retention and edema, potassium 
loss, nitrogen wasting with osteoporo- 
sis, may occur singly or in combinations 
(Adams and_ Siderius’, Allanby?, 
Moser*®, Nicholas, Wilson and Um- 
berger*®, Polachek**, Salassa et al.**-47, 


Slaney and Brooke®', Thorn et al.**). 
These symptoms may occur with vary- 
ing severity depending to ‘a certain 
degree on the magnitude of dose and 
duration of therapy. 

A more occult, but quite significant 
spectrum of clinical syndromes was 
described by Slocumb and his asso- 
ciates®**°8, These occurred among rheu- 
matoid arthritis patients on long-term 
steroid therapy. Induced hypercorti- 
cism was observed to emerge as one 
of three distinct clinical configurations. 
They were: (1) evident periods of 
fatigability, weakness, arthralgia and 
emotional lability which were spaced 
between intervals of relative normalcy; 
(2) a “pan-angiitis-like state” charac- 
terized by fever, leukocytosis, elevated 
sedimentation rate, neuritis, thrombo- 
phlebitis and other “periarteritis nodosa 
like” symptoms; and (3) a syndrome 
similar to systemic lupus erythematosus 
with fever, anemia, renal and cuta- 
neous lesions, and positive LE phe- 
nomena. 

2. Ulcers and Perforation in Ulcera- 
tive Colitis, Regional Ileitis and Diver- 
ticula. The problem of peptic ulcers 
associated with steroids has been a con- 
stant hazard in prolonged therapy 
(Bloomfield*, Bunim, Ziff and Mc- 
Ewen®, DeBray et al."!, Gray, Ramsey 
and Thorn'*, Hilbish Black??, 
Hirschowitz et al.*°, Kerdasha**, Kern, 
Clark and Lukens’, Lorber**, Lucherini 
and Gospodinoff**, Moser*®, Platt and 
Steinberg**, Slocumb et Weed, 
Bondy and Spiro“, Zetzel*®*). Bunim 
recorded 5 cases of peptic ulcer occur- 
ring among 71 patients with rheuma- 
toid arthritis on steroid therapy. All 
of these ulcer patients were receiving 
relatively high doses (Bunim, Ziff and 
McEwen"). It would seem that the 
incidence of steroid-induced ulcera- 
tions is a function of dose and dura- 
tion of therapy. There is extensive evi- 
dence to corroborate the clinical im 
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pression that synthetic steroids appear 
to provoke a higher incidence of peptic 
ulceration than older steroids (Bunim, 
Ziff and McEwen®, Hollander**, Luch- 
erini and  Gospodinoff**, Moser*®, 
Stolzer et al.5*). Zetzel®* states that 
these ulcers are unusually large, dem- 
onstrate little of the usual inflammation 
and fibrosis and are associated with 
perforation in about 45% of cases. He 
observed that the relative frequency 
of gastric to duodenal ulcer is greater 
in the steroid-induced group, approxi- 
mately 1:1 ratio in contrast to the usual 
1:5. Since the work of Reifenstein and 
Spiro*®, who demonstrated that ACTH 
and cortisone administered to rats 
caused an accelerated excretion of acid- 
pepsin, this mechanism has been in- 
voked to explain the phenomenon in 
humans. Patients with treated Addi- 
son's disease who develop chronic pep- 
tic ulceration have demonstrated a rise 
in uropepsin which roughly parallels 
the ulcer evolution. Other experiments 
have indicated that decreased mucous 
secretion, rather than increased acid- 
pepsin production, may be the mecha- 
nism (Zetzel®™). Weed, Bondy and 
Spiro” studied 5 patients with duo- 
denal ulcers in comparison to 5 others 
with benign ulcers and found no ab- 
normality of adrenal function in either 
group as measured by plasma cortisol 
and corticosterone assay. 

There are other untoward effects 
upon the gastrointestinal tract which 
are less common. Among these are 
occult perforation in regional enter- 
itis (Kirsner, Palmer and_ Klotz*', 
\Machella and Hollan*’, Sauer, Brown 
and Dearing*S) and diverticula (Palm- 
er, Mason and Adams*). Of particular 
interest are the reports regarding the 
use of steroids in ulcerative colitis 
‘Brown and McAuley®, Elliott and 
(;iansiracusa’®, Elliott, Kiefer and 
!lurxthal'*, Fierst et al.'", Gray et 
et al.*°, Kirsner and Palmer*®®, 
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Kirsner, Sklar and Palmer*?*°, Sauer, 
Dearing and Wallaeger*’, Tulin, Kern 
and Almy®*, Wirts, Rehfuss and 
Yantes*! ). Initial enthusiasm has been 
tempered by a moderate but significant 
incidence of bowel perforation in some 
series. The use of steroids beyond 2 
weeks without clinical improvement is 
hazardous. Complete disintegration of 
the colon with mucosal destruction and 
adherence of contiguous bowel to ab- 
dominal wall has been observed follow- 
ing prolonged therapy. Perforations 
with synthetic steroids are apparently 
rare, but bleeding may be more fre- 
quent than with the older steroids. 
Kirsner, Sklar and Palmer*? recom- 
mend therapy of ulcerative colitis by 
conventional methods with steroids 
employed as adjunctive therapy. 

3. Pancreatic Lesions. Steroids have 
been employed in acute hemorrhagic 
pancreatitis to combat vascular col- 
lapse. Therefore, it is of great interest 
to note the report of Carone and 
Liebow’ in which postmortem evidence 
of acute pancreatitis or peripancreatic 
fat necrosis, or both, was noted in 
28.5% of 54 patients treated with ACTH 
or various steroids for other diseases. 
Ectasia of pancreatic acini was seen 
in 59% of hormone-treated patients and 
in 24% of controls. It is postulated that 
steroids may interfere with pancreatic 
activity by altering secretions and ob- 
structing acini with release of pan- 
creatic enzymes. 

4. Hepatomegaly with Fatty Infiltra- 
tion. A case of hepatomegaly due to 
fatty infiltration was reported by 
Steinberg, Webb and Rafsky*®. This 
occurred in a patient receiving steroid 
therapy for acute rheumatic fever. 
Hepatic biopsy was observed to return 
to normal upon cessation of therapy. 


Hyperlipemia_ related to possible 


steroid-induced acceleration of fat 
mobilization has been demonstrated in 
laboratory animals. 
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4. Osteoporosis. This unfortunate 
complication would normally be con- 
sidered under the negative nitrogen 
balance of Cushingoid syndrome, but 
its prevalence justified a separate 
word. Compression fractures of the 
spine secondary to induced osteoporo- 
sis has a disturbing incidence among 
elderly patients being treated with 
steroids (Curtiss, Clark and Herndon", 
Demartini et al.'*). The negative pro- 
tein balance causes a depletion of bone 
matrix. According to Craddock® these 
fractures occur most commonly in the 
lumbosacral vertebrae and pelvis. More 
rarely they have developed in knees, 
ankles and subastragalar joints. 

6. Hematologic Aberrations. Various 
contradictory hematologic complica- 
tions have been attributed to steroids. 
Fortunately, these are quite rare. Cos- 
griffS reported 39 instances of thrombo- 
embolic episodes in 28 patients out 
of 700 receiving steroids. Eighty-two 
per cent of these vascular complica- 
tions occurred among patients receiv- 
ing full dosage and all demonstrated 
hypercoagulability. This may be re- 
lated to the accelerated hyperlipemia 
noted previously. The hypercoagula- 
bility may persist for 3 weeks after 
cessation of therapy. 

Others (Denko and _ Schroeder!) 
have reported purpura and ecchymoses 
associated with increased capillary 
fragility. No associated evidence of 
coagulation defects were reported. 
Rarely, hemolytic anemia and LE phe- 
nomenon have been observed. 

7. Steroid Withdrawal Syndrome. 
Another curious syndrome occurs in 
patients in whom steroid therapy is 
withdrawn abruptly. These people de- 
velop headache, anorexia, nausea, vom- 
iting, myalgia, malaise, arthralgia, 
polyuria, restlessness, fatigability and 
occasionally the symptoms of “acute 
labyrinthitis. Prompt reversal can be 
obtained by reinstituting steroid ther- 
apy and effecting a more gradual with- 
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drawal (Henneman et al.*!). This was 
regarded as a mild adrenal crisis. 
Slocumb et comment on the 
similarity of “hypocorticism” arthral- 
gia and that seen with hypercorticism. 

8. Infection Potentiating Effects. 
(Editorial'*, Jacobs and Rose**, Kass 
and Finland?*, Mills et Oatway 
and Paulsen* ). There has been increas- 
ing awareness of the fact that steroids, 
in addition to masking many of the 
classic manifestations of infection, may 
actually potentiate the virulence of in- 
fection. The capacity of steroids to 
foment a fulminating dissemination of 
tuberculosis in patients not under anti- 
tuberculous chemotherapy was a fact 
learned through tragic experience 
(Oatway and Paulsen*!). There has 
been increasing cognizance of the abil- 
ity of steroids to provoke severe staphy- 
lococcal septicemia or septic arthritis, 
or both, with minimal clinical manifes- 
tations and poor antibiotic response 
(Mills et 

Stefanini and Allegra™ cite the ris- 
ing incidence of fungus infections oc- 
curring in leukemia and lymphoma pa- 
tients since steroids have been added 
to the regimen. Torack** observed that 
fungi proliferate on tissue surfaces 
when antibiotics alone were employed; 
but that systemic invasion occurred 
when antibiotics were combined with 
steroids. 

Yet in all fairness, one must recall 
that steroids have a definite place in 
the therapy of infectious disease when 
used in conjunction with appropriate 
antibiotics. Steroids have been life- 
saving in the early stage of overwhelm 
ing infection from typhus and typhoid. 
These are diseases which may kill before 
antibiotic effect is manifest or antibod, 
protection galvanized. Certainly in th« 
therapy of meningococcemia and prob 
ably in many other acute infectious 
processes concomitant therapy has « 
rational position. 

9. Adrenal Exhaustion Syndrome. O} 
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all the abject conditions in which ster- 
oid therapy has been indicted, the most 
esoteric and pernicious — is steroid- 
induced adrenal insufficiency. Kepler 
et al" observed that many patients 
with unilateral adrenal hyperplasia or 
adenoma, upon whom unilateral adren- 
alectomy was performed, revealed the 
contralateral adrenal gland to be small 
and hypoplastic. These patients would 
develop severe Addisonian crisis within 
12 to 48 hours postoperatively and 
would die after a period of relentless 
decline unless treated. Exogenous ad- 
renal cortical hormones administered 
prophylactically and in maintenance 
have largely obviated problem. 
However, in the wake of widespread 
steroid therapy for diseases far removed 
from adrenal replacement, we have 
come to appreciate a syndrome of in- 
duced “Addison's Disease” (Adams and 
Siderius', Allanby*, Moser**, Nicholas, 
Wilson and Umberger*’, Salassa et 
al“®**, Slaney and Brooke*!). Similar 
to the true process, this therapy- 
induced syndrome may represent 
grades of adrenal depression. It is gen- 
erally conceded that exogenous corti- 
costeriods can induce prolonged and 
probably permanent suppression of ad- 
renal function. The duration of this pe- 
riod of “adrenal unresponsiveness” is 
variable. The limits of time from ces- 
sation of therapy to onset of stress situa- 
tion, of dosage and duration of ther- 
apy are not clearly defined. However, 
as little as 100 mg. of cortisone given 
over a 5-day period has been suspected 
of provoking significant adrenocortical 
suppression (Salassa et al.**). 

Lewis et al.** reported the first case 
o! steroid-induced adrenal exhaustion 
syndrome precipitated by a_ surgical 
procedure. The comprehensive surveys 
by Salassa et al.4°*7 and others (Ben- 
nett®) focused attention on this vul- 
nerable group of patients who had 
received steroid therapy upon some 
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prior occasion for an unrelated disease, 
and who developed profound unrelent- 
ing vascular collapse following per- 
formance of surgery. This disturbance 
was unresponsive to vasopressor and 
colloid replacement medication. Sub- 
sequently, this phenomenon has been 
observed to follow a wide range of 
“stress situations.” These have included 
major and minor surgery (Adams and 
Siderius', Nicholas, Wilson and Um- 
berger’, Salassa et al.4°*7, Slaney and 
Brooke*! ), orthopedics (Nicholas, Wil- 
son and Umberger*’) (closed and open 
reductions ), normal parturition, burns, 
accidents, and others. While there has 
been a logical speculation that this 
condition could develop as a result of 
serious medical illness, there is little 
recorded experience in this area 
(Moser*’). Slocumb et and 
Larylere et al. feel that patients 
are relatively free of this hazard 
when 6 months to 2 years have 
elapsed since cessation of steroid ther- 
apy. However, it must be noted that 
in Case 1, the patient had not received 
steroid therapy for 3 years. It is readily 
conceded that one can never exclude 
the possibility of a spontaneous Addi- 
son’s disease having supervened in 
these cases, or that a long-standing 
subclinical Addison's state was aggra- 
vated to clinical threshold by steroid 
therapy. It is a well recognized clinical 
fact that a prolonged debilitating ill- 
ness is capable of inducing adrenal 
depletion. It would not be remiss to 
speculate that perhaps the patient un- 
der the stress of chronic medical illness, 
who is perilously near to exhausting 
his adrenal reserve, may be “pushed 
toward the line” of adrenal decompen- 
sation by exogenous steroids, which act 
upon the anterior pituitary to cease 
critical ACTH production. This patient 
may function at a low level of adrenal 
function, adequate to meet the minor 
stresses of normal living, and yet not 
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deficient to the point of permitting the 
stigmata or symptoms of adrenal in- 
sufficiency to emerge. However, if we 
add to this tenuous situation, stress of 
a sufficient magnitude, it may “push 
him over the line” into frank adrenal 
insufficiency. The “stressful situation” 
may be medical as well as surgical. 
The frank suspicion remains that any 
deaths attributed to “therapeutic re- 
fractoriness” may have been related 
to unappreciated therapy-induced ad- 
renal insufficiency. 

The alert physician will make care- 
ful inquiry into the steroid history of 
every patient for whom any arduous 
diagnostic or surgical procedure is 
contemplated. If the patient is unable 
to give a cogent history, the family 
should be interrogated intensively re- 
garding steroid ingestion, arthritis, 
asthma, dermatological lesions or .any 
other situation in which steroid therapy 
might have been given. One must also 
be alert for the patient with a clear- 
cut medical illness in whom vigorous, 
properly conceived and executed ther- 
apy has been ineffective. If he con- 
tinues to decline despite all efforts 
adrenal unresponsiveness must be sus- 
pected and treated. 

In this situation it is mandatory that 
the patient receive hydrocortisone pro- 
phylactically. We have employed hy- 
drocortisone (up to 300 mg. daily intra- 
venously) or its synthetic equivalent 
by mouth, for the first 3 days. After 
this, dosage, mode of administration of 
therapy, and duration is dictated by 
clinical response. Slow tapering is al- 
ways essential to prevent exacerbation 
of the process being treated, or the 
withdrawal effects of the drug, per se. 
Often it may be necessary to provide 
maintenance therapy for a prolonged 
period; or perhaps for the duration of 
the patient's life if severe adrenal im- 
pairment has been demonstrated. Every 
patient should be instructed regarding 


the vagaries of the drug he has taken, 
advised about future “stressful situa- 
tions” and informed that he must in- 
clude this information in any future 
history given to a physician. He should 
be given a “steroid wallet card” which 
will contain the name of the particular 
drug, dosage, duration of therapy, dis- 
ease for which it has been administered, 
and name of the prescribing physician. 
In the event of disaster or the occur- 
rence of some serious medical disease 
in which the patient is unable to give 
a history, the card will provide the 
perplexed attending physician with an 
appreciation of the peculiar category 
of his patient. 

From the foregoing tales of steroid 
woes, it would seem apparent that 
every physician should exercise the 
greatest caution and discrimination in 
selecting patients for steroid therapy. 
If proper indication exists, steroids 
should be delivered with thankfulness 
for their incredible therapeutic bene- 
fit; but with equal respect for their 
toxicity. Carelessness, “shot gun” ther- 
apy to “see what steroids will do,” or 
ignorance regarding the potential 
dangers implicit in this medication are 
all a prelude to disaster. 

Summary and Conclusions. 1. We 
have presented 4 patients demonstrat- 
ing widely divergent medical diseases, 
yet each of whom revealed the follow- 
ing pertinent features in common. 

a) Response to vigorous, well-con- 
ceived and properly executed medical 
therapy was poor, and all patients 
lapsed into a state of relentless decline. 

b) It was suspected that the patients 
were suffering from adrenal unrespon- 
siveness and steroid therapy was in- 
itiated in addition to the conventional 
therapy for the underlying process. 

c) The institution of steroid therapy 
was attended by a prompt improvement 
and loss of refractoriness to prior 


therapy. 
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d) Each patient had been on steroid 
therapy for an unrelated illness at some 
time in the past, and for one reason 
or another was unable to present this 
information to the ward officer on ad- 
mission. 

2. A plea is made for the physician to 
include “steroid-induced adrenal insuf- 
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ficiency” in his differential diagnosis of 


the patient who has a severe medical 
illness and who is unresponsive to con- 
ventional therapy. 

3. We add our voices to the swelling 
chorus that beseeches prudence and 
caution in the administration of steroid 
hormones. 
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SUMMARIO IN INTERLINGUA 


Effecto Aggravatori de un Sever Morbo Medical Super un Insufficientia 
Adrenal Inducite per Therapia Steroide 


Es presentate le casos de 4 patientes con divergentissime morbos medical qui 
nonobstante exhibiva in commun le sequente characteristicas pertinente: 

a) Le responsa a un vigorose, ben planate, e ben executate therapia medical 
esseva mal, e omne le 4 patientes entrava in un stato de declino progressive. 

b) Esseva suspicite que le patientes suffreva de non-responsivitate adrenal, e 
un therapia steroide esseva instituite in supplementation del therapia conventional 
pro le processo subjacente. 

c) Le institution del therapia steroide esseva sequite per un prompte meliora- 
tion clinic e per le perdita del refractorietate al therapia specific. 

d) Omne le 4 patientes habeva recipite therapia steroide pro un altere morbo 
al un 0 al altere tempore in le passato e pro diverse rationes non poteva communi- 
car iste information al agentes registratori al tempore de lor hospitalisation. 

Es recommendate urgentemente que le medico include “insufficientia adrenal a 
induction steroide” in le diagnose differential de casos in que le patiente ha un 
sever morbo medical que non responde al therapia conventional. 

Le autores junge lor voces al crescente choro de autoritates qui demanda plus 
alte grados de prudentia e de circumspection in le uso de hormones steroide. 
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ALTHOUGH so many new and effective 
drugs have been developed during re- 
cent years, salicylates, and aspirin in 
particular, retain their unchallenged 
position as the most widely used of 
all drugs and are regarded by many 
as the drug of choice in the treatment 
of rheumatic fever and various arthri- 
tides. Yet, in spite of their undeniable 
advantages, most available salicylates 
possess certain undesirable traits. 

The administration of sodium salicyl- 
ate in large doses is considered unde- 
sirable in many patients with cardio- 
vascular, renal and hepatic disorders. 
Aspirin, as is well known, is prone to 
induce gastrointestinal distress and 
even gastric hemorrhage 
Lange*) in a significant number of pa- 
tients and such side effects may pre- 
clude its use in therapeutic dosages 
required for optimal results. Moreover, 
it is not only relatively insoluble but is 
unstable in aqueous suspension. Thus 
aspirin is not easily adaptable for ad- 
ninistration as a liquid which may be 


(Cossar*, 


the most acceptable form for admin- 
istering drugs to children and the more 
cachetic older patients who experience 
difficulty in swallowing tablets, particu- 
larly in large numbers. 

Quite recently, a new salicylate, 
choline salicylate, has been described 
as possessing properties of apparent 
interest (Broh-Kahn*). Extremely water- 
soluble in the form of a stable aqueous 
solution, it may readily be administered 
to patients of all ages. It is apparently 
absorbed, when given by mouth, five 
times as rapidly as aspirin (Broh- 
Kahn*, Wolf and Aboody'’) and the 
collected experience to date is said to 
indicate that it may induce a lesser 
frequency of gastrointestinal distress 
(Broh-Kahn*). In view of these de- 
scribed properties and the well estab- 
lished role of salicylate therapy in 
various diseases, it appeared appropri- 
ate to study its effects in patients for 
whom salicylates are indicated. The 
following presents our own preliminary 
observations of the use of choline 


*The opinions or assertions contained herein are those of the authors and are not to be 
construed as official or necessarily as reflecting the views of the Medical Department of the 


Navy or the Naval Service at large. 


(47/273) 


48/274 


salicylate in rheumatic fever in partic- 
ular, as well as in certain types of 
arthritis. 


Material and Methods. During the earlier 
phases of our study, choline salicylate® was 
used in the form of a clear, cherry-flavored 
aqueous solution, each teaspoonful (5 ml.) 
of which contained 509 mg. of choline 
salicylate. Later, the drug was administered 
in a concentration of 870 mg. of choline sali- 
cylate per 5 ml. of the solution. In this latter 
form, each teaspoonful provides the equiva- 
lent of 10 gr. of aspirin in terms of salicylate 
content. 

Although we have given the drug to well 
over 100 patients with a variety of conditions 
and complaints, this report is confined to a 
consideration of the results of its administra- 
tion to 35 patients whose clinical course 
it was possible to observe and record with 
a satisfactory degree of control and accuracy. 

These included 25 patients with acute 
rheumatic fever and 8 with rheumatoid arth- 
ritis, who received choline salicylate daily for 
periods up to 7 weeks. In the group with 
rheumatic fever, an attempt was made to 
analyze the response to treatment and the 
tolerance and acceptance in comparison to 
acetylsalicylic acid; in the others, only toler- 
ance and acceptance were evaluated because 
of the small number of patients and the notori- 
ously variable course of these conditions. 


Results. RHEUMATIC FEVER. All pa- 
tients in this group were considered 
to have proven rheumatic fever in ac- 
cordance with a modified Jones’ criter- 
ion (Friedberg®). Twenty-one had 
acute polyarthritis when treatment was 
started; 14 had evidence of carditis 
manifested by electrocardiographic ab- 
normalities and significant murmurs. 
None was in congestive failure; all pa- 
tients were Caucasian males, 17 to 32 
years of age, with a mean age of 20.5 
years. 

Twenty-two patients were started on 
choline salicylate as the only medica- 
tion on the first to fifth hospital day 
as soon as the diagnosis was estab- 
lished, whereas the other 3 had been 
given acetylsalicylic acid prior to re- 
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ceiving choline salicylate. The daily 
dose of choline salicylate ranged from 
4.8 to 15.75 gm. Most patients were 
started on a dosage of 10 to 15.75 gm. 
which was reduced after 4 to 14 days; 
the maintenance dose was 11.5 gm. in 
12, 10 gm. in 7, and 7 gm. in 6 patients. 
The medication was given in divided 
doses every 4 or 6 hours. 

The duration of therapy ranged from 
20 to 49 days with a mean of 34.5 days. 
The clinical and laboratory responses 
were considered satisfactory in 24 of 
the 25 patients. One failed to show any 
defervescence or improvement of the 
polyarthritis after 7 days’ treatment 
with 14.4 gm. of choline salicylate, but 
subsequently responded dramatically 
to steroid therapy, becoming afebrile 
and asymptomatic in 48 hours. 

Acute polyarthritis, present in 21 pa- 
tients at the initiation of choline salicyl- 
ate therapy, subsided completely with- 
in 3 to 9 days in 20 patients. Significant 
temperature elevation (above 100° F. ) 
present in 20 patients disappeared in 
19 within 1 to 4 days. The corrected 
sedimentation rate was ytemen at the 
onset of treatment in 22 patients and 
returned to normal values in 21 within 
6 to 34 days, with an average of 21.5 
days. C-reactive protein was present in 
the serum of 21 patients at the begin- 
ning of therapy and disappeared in 20 
within 8 to 30 days, averaging 13.5 
days. Electrocardiographic abnormali- 
ties, namely, first degree heart block 
and nonspecific repolarization changes, 
were found in 12 patients at the be- 
ginning of choline salicylate therapy 
and disappeared in all of these within 
3 to 9 days. Cardiac murmurs were not 
evaluated in relation to treatment. 

OTHER ARTHRITIC CONDITIONS. While 
any definitive analysis of the response 
to choline salicylate treatment is im- 
possible in this small group of 8 pa- 


*Kindly supplied in the form of Arthropan by The Purdue Frederick Company, New 
York City. 
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tients with rheumatoid arthritis, one 
with gout, and another with serum 
sickness, it was our general impres- 
sion that the responses were altogether 
comparable to those obtained with 
equivalent doses of acetylsalicylic acid. 
Superficially at least, such a conclusion 
appears permissible, since 8 of the 10 
patients had been on acetylsalicylic 
acid prior to choline salicylate treat- 
ment and the opportunity was thus af- 
forded to compare their responses to 
the two drugs. In this group, the dosage 
of acetylsalicylic acid employed was 
increased to the limits of tolerance as 
indicated by the development of tinni- 
tus or pyrosis, or both. The maximal 
tolerated dosage thus determined 
ranged from 75 to 180 grains daily. In 
the case of choline salicylate, the daily 
dosages used were from 11.5 to 20.9 
gm. In terms of salicylate content, these 
latter dosages are equivalent to 140 
and 240 grains of aspirin, respectively. 
As noted above, the therapeutic re- 
sponses of the patients to equivalent 
dosages of the two drugs impressed us 
as comparable. A more detailed com- 
parison of the tolerance to the two 
drugs follows: 

SIDE EFFECTS: As could be expected, 
some side effects typical of salicylism 
were observed with the large doses of 
choline salicylate used in this study. 
Of the symptomatic ones, tinnitus and 
pyrosis were the only ones encountered. 
In the series of 25 patients with acute 
rheumatic fever, these symptoms de- 
veloped in 4 patients on 11.5 gm. daily 
and in 4 on 7.0 gm. daily. The symp- 
toms in these 8 cases were mild, readily 
controlled and necessitated neither 
interruption nor reduction of dosage. 
'n 3 other patients receiving a similar 
range of dosages, these symptoms were 
severe enough to render reduction of 
the dosage advisable and they tolerated 
the reduced amounts of choline sali- 
cylate well. 
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Laboratory tests also indicated tran- 
sient abnormalities. As is the case with 
aspirin (Cossar*, Lange*), intermit- 
tently positive guaiac tests (from a 
trace to 2+), were noted in 6 of the 
25 patients with acute rheumatic fever, 
in one of whom a rectal polyp could 
be indicated as the responsible factor. 
After choline salicylate was discontin- 
ued, the occult blood disappeared from 
the stool of the other 5. 

Reducing substances were found in- 
termittently in the urines of 12 of the 
25 patients with rheumatic fever, as 
shown by positive “clinitests” (1+ to 
3+ ). This phenomenon disappeared in 
all cases after choline salicylate was 
discontinued, but fasting and _post- 
prandial blood sugars were within nor- 
mal limits in all patients showing this 
reaction. On 10 occasions specimens of 
the same urine showing a positive reac- 
tion to “clinitest” were checked with 
“Testape” and found to be negative 
for glucose. This would confirm the 
well known fact that a reducing sub- 


‘stance appears in the urine of patients 


receiving salicylate but it is not a sugar 
(Goodman and Gilman®). It is likely 
that the higher the content of this re- 
ducing substance, the higher the blood 
level of salicylate. Moreover, it has 
been repeatedly demonstrated that 
salicylates may exert a hypoglycemic 
effect and an actual reduction of a 
pre-existing diabetic glycosuria (Reid, 
MacDougall and Andrews’). 

In contrast to the above findings, 
“clinitests” were consistently negative 
or showed only rarely a trace to 1+ 
in a comparable group of patients who 
received equivalent doses of acetyl- 
salicylic acid. 

Patient acceptance of choline salicyl- 
ate was almost uniformly satisfactory. 
In the group of 25 with rheumatic 
fever, 7 patients stated, on questioning, 
that after prolonged treatment they 
developed a distaste for the prepara- 
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tion. Subsequent experience of our 
own, as well as of others (Guild*), 
indicates that many of these objections 
can be dissipated either by diluting the 
dose in water or swallowing some water 
after the medication, or both. Fourteen 
others of this group expressed no ob- 
jections whatever to the medication 
and 4 declared it to be distinctly pleas- 
ant to take. 

Comparative Tolerance to Choline 
Salicylate and Aspirin. An opportunity 
arose during this study to observe the 
reactions, both to aspirin and choline 
salicylate, of 11 patients who had re- 
ceived each drug over a period of time. 
Three of these, from the group with 
rheumatic fever, had experienced mod- 
erate to marked tinnitus and pyrosis 
on daily doses of 90 to 120 grains of 
aspirin. These side effects disappeared 
completely when their treatment was 
changed to equivalent quantities of 
choline salicylate and all 3 patients 
accordingly expressed a marked pref- 
erence for it. 

Eight individuals in the group with 
rheumatoid and other types of arth- 
ritis likewise had been exposed to both 
drugs. In these, tinnitus and pyrosis 
developed on daily doses of aspirin 
ranging from 75 to 180 grains. Acetyl- 
salicylic acid was then discontinued 
and choline salicylate was given in 
equivalent dosage. In 2 of these pa- 
tients, the tinnitus and pyrosis immedi- 
ately subsided. Thus, one with a pre- 
viously diagnosed active duodenal 
ulcer, who complained of increased 
gastric distress on 120 grains of aspirin, 
subsequently tolerated well the equiva- 
lent quantity, 11.5 gm., of choline sali- 
cylate. 

In the other 6 cases, the side effects 
encountered on aspirin continued to 
develop when choline salicylate was ad- 
ministered in equivalent dosage but 
subsided when the dose was decreased 
to a level corresponding to that of 


acetylsalicylic acid which had been 
well tolerated previously. 

Thus, of the 11 patie nts who received 
both aspirin and choline salicylate, 5 
exhibited a greater degree of tolerance 
to the latter. In none of the 11 was the 
tolerance to acetylsalicylic acid super- 
ior to that of choline salicylate. In gen- 
eral, these observations confirm those 
of others who have reported that a sig- 
nificant number of patients tolerated 
larger dosages of choline salicylate than 
of aspirin, particularly those with a 
history of gastric distress associated 
with the latter. It has been pointed out 
that the gastric distress elicited by 
acetylsalicylic acid precludes its use in 
the dosages (up to tinnitus) required 
for optimum treatment of this type of 
patient with rheumatoid arthritis in par- 
ticular, and that choline salicylate may 
be used to advantage in such patients 
( Feldman’ ). 


Summary and Conclusions. Since a - 


critical analysis of the clinical effective- 
ness of choline : salicylate would require 
more extensive and controlled study on 
a large group of patients, our impres- 
sions based on this preliminary study 
can be stated as follows: 

The antipyretic and anti-inflamma- 
tory effects of choline salicylate in rheu- 
matic fever appear to be comparable 
to those of acetylsalicylic acid in cor- 
responding doses, if the present series 
is compared with previous experiences 
at this hospital ( Bates). 

The anti-inflammatory and analgesic 
effects of choline salicy late in rheuma- 
toid arthritis appear to be comparable 
to those of equivalent doses of acety!- 
salicylic acid. 

As a rule, in conventional therapeutic 
dosages for these conditions, tolerance 
and acceptance of choline salicylate are 
good, and side effects, insignificant. 

In our series, a significant number « 
patients receiving both choline salicv.- 
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ate and aspirin tolerated larger dosages 
of choline salicylate. None tolerated 
large dosages of acetylsalicylic acid, 

It is suggested that choline salicylate 
may be particularly valuable in patients 
who experience marked side effects on 
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comparable dosages of acetylsalicylic 
acid, 

Choline salicylate appears to be a 
valuable addition to the therapeutic 
armamentarium and deserves further 
and more extensive evaluation. 
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SUMMARIO IN INTERLINGUA 
Studio Preliminari del Uso Clinic de Salicylato de Cholina 


Un analyse critic del efficacia clinic de salicylato de cholina requirerea un 
plus extense controlate studio in un grande numero de patientes. Le presente 
studio, ben que de character preliminari, permitte nonobstante le formulation del 
sequente impressiones: 

Le effectos antipyretic e anti-inflammatori de salicylato de cholina in febre 
rheumatic es apparentemente comparabile a illos de acido acetylsalicylic in doses 
correspondente. Iste observation es basate super le comparation del presente 
serie con previe experientias in le mesme hospitales reportate per Bates in 1958. 

Le effectos anti-inflammatori e analgesic de salicylato de cholina in arthritis 
rheumatoide es apparentemente comparabile a illos de equivalente doses de 
acido acetylsalicylic. 

A generalmente parlar, le tolerantia pro salicylato de cholina e le acceptation 
de illo in le doses que es conventionalmente usate in le tractamento del conditiones 
mentionate es bon. Le effectos lateral es non-significative. 

In nostre serie, un numero de patientes recipiente tanto salicylato de cholina 
como etiam aspirina tolerava salicylato de cholina in plus grande doses. Nulle 


del patientes in le presente serie tolerava grande doses de acido acetylsalicylic. 
Es suggerite que salicylato de cholina es forsan particularmente utile in 
patientes qui manifesta marcate effectos lateral post doses comparabile de acido 
acetylsalicylic. 
‘ Salicylato de cholina pare esser un importante addition al armamentario thera- 
peutic e merita evalutationes additional de plus extense dimensiones. 
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Wirnin the past 20 years important 
refinements in laboratory methods have 
contributed significantly to our knowl- 
edge concerning the true nature of in- 
fections involving the gastrointestinal 
tract. Of particular importance are the 
gastroenteritides caused by various 
Gram-negative organisms, including 
members of the genus Salmonella. Al- 
though a great deal has been learned 
concerning the bacteriology, serology, 
and epidemiology of salmonellosis, 
neither prophylaxis in, nor therapy for, 
this group of infections has attained a 
satisfactory state. The purpose of this 
presentation is to consider certain fac- 
tors contributing to the salmonella 
problem. 

SALMONELLOsIS. The term salmonel- 
losis implies the infection of a human 
or animal by one or several of the more 
than 200 bacterial serotypes compris- 
ing the genus Salmonella. Included in 
this group are the organisms more 
familiarly known as the “typhoid-para- 
typhoid” bacilli. Thus, persons infected 


with either S. typhosa or S. choleraesuis 
are classified in each instance as having 
salmonellosis. A major difficulty in ac- 
cepting this broad point of view stems 
from the older concept that infection 
with S. typhosa results in a serious 
septic disease, while infection with S. 
paratyphi A, B, or C is associated with 
less severe disease. However, greater 
familiarity with salmonellosis has re- 
sulted in the realization that any one of 
several clinical syndromes may “be pro- 
duced by the same or different salmon- 
ella serotypes. 

EPIDEMIOLOGY. Salmonellae are found 
in all parts of the world and occur 
frequently among various species of 
lower animals (Edwards?). Not only 
do many different serotypes occur 
both in animals and man, but there 
is a distinct correlation between the 
presence of the organisms in the lower 
animals and in the human population 
in a given locality. However, the meth- 
ods whereby the organisms are trans- 
mitted from animals to man and vice 


*Presented in part before the Seventy-second Meeting of the American Clinical and Climato- 
logical Association, Hot Springs, Virginia, November 3, 1959. 
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versa may vary from one region to 
another, depending upon sanitary facil- 
ities and habits of the populations. 
Both the human and veterinary medi- 
cal literature abound with reports deal- 
ing with the presence of salmonellae 
in animals used widely as food and in 
animals which in one way or another 
come into close contact with man. 
Domestic fow] (turkeys, ducks, chick- 
ens) probably constitute the largest 
single reservoir of salmonellae among 
animals. The bacteria may gain en- 
trance into eggs either as a result of 
ovarian infection or by penetration of 
the eggshell, thereby accounting for 
the high incidence of salmonellae in 
dried and frozen egg products. For 
many years, swine have been known to 
carry salmonellae and mass outbreaks 
of salmonellosis in man due to infected 
pork have often been reported. More 
recently, it has been noted that swine 
in abattoirs are much more frequently 
infected than animals on the farm, a 
fact which suggests the importance of 
the sales yard, the holding lot, and the 
abattoir in the spread of the organism. 
In many parts of the world salmonello- 
sis is endemic in cattle and often has 
been transmitted to man through in- 
fected carcasses and milk. Other ani- 
mals, such as dogs, cats and rats, 
snakes, tortoises and insects have been 
found to carry salmonellae. Salmonel- 
lae have been isolated also from fish 
and shellfish, gulls, ducks, and other 
animals that inhabit waters which have 
been contaminated with excreta of man 
or other terrestrial animals. 

It is evident that salmonellosis is 
widely distributed throughout the ani- 
mal kingdom and that salmonellae are 
to be encountered in many animal 
products. However, the role of the 
human carrier and the processing plant 
in the contamination of food products 
must not be underestimated. The litera- 
ture contains many reports of outbreaks 
of salmonellosis caused by human car- 
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riers working in food processing plants. 
In fact, it has become apparent that 
the carrier state in food handlers occurs 
much more frequently than in the gen- 
eral population to the extent that it 
represents an occupational hazard of 
those persons who continuously handle 
contaminated food processing equip- 
ment or uncooked meats and animal | 
carcasses. It is also well known that 
direct transmission from man to man 
may occur without the intervention of 
food, as exemplified by infants in hos- 
pital nurseries contracting infection 
from other infants or from asympto- 
matic staff members. 

Recent reports (Edwards*, Mac- 
Cready, Reardon and Saphra*, Saphra 
and Winter'!) indicate that the num- 
ber of infections with salmonellae other 
than S. typhosa has been increasing 
steadily and markedly in both man and 
lower animals during the past few years 
(Table 1). In 1955, we (Eisenberg, 
Palazzollo and Flippin*) emphasized 
that human infections with salmonellae 
other than S. typhosa may not be rec- 
ognized because of the complexity of 
bacteriologic methodology involved in 
their isolation and identification and 
the protean character of the clinical 
manifestations. Hence, some of the re- 
ported rise in incidence may be the 
result of refinements in laboratory 
methods, an increased awareness of the 
disease on the part of the physician and 
a more complete reporting of cases. 
While some of the rise in incidence of 
salmonellosis probably has _ resulted 
from more complete reporting in the 
later years, the magnitude of the in- 
crease, especially in states that have 
long enjoyed good reporting, suggests 
that it may well be real. 

Although it is difficult to make a 
categorical statement regarding the 
reasons for increased incidence of 
salmonellosis, several hypotheses pre- 
sent themselves: 

1) It is known that improper hand- 
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ling of food and lack of adequate re- 
frigeration are contributing factors in 
most outbreaks of salmonellosis. Thus, 
with our rapidly changing food habits, 
more and more food processing has 
escaped from the family kitchen into 
the hands of the large commercial 
manufacturers. Because of the difficulty 
of effective cleaning and sterilization 
of the complex machinery used for 


people with undesirable personal hy- 
giene habits. The increase in the num- 
ber of human carriers of salmonellae 
has supplied more opportunities for 
food to be infected by those handling 
it. 

2) Protection against salmonellosis 
by vaccination is only relative and un- 
der conditions of heavy exposure in- 
fections may occur despite immuniza- 
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assembly line food processing, the mass 
preparation and transportation of pack- 
aged foods increases the risk of wide- 
spread contamination with salmonellae. 
Likewise, the dispensing of foods in a 
greater number of public eating places 
may result in the poisoning of a large 
number of customers. It is not unrea- 
sonable to suppose that an increase in 
total number of eating places may be 
accompanied by an increase in total 
number of establishments with faulty 
sanitary facilities and employing more 


tion. However, the marked decrease 
in infections caused by S. typhosa is 
related in part to the widespread use 
of typhoid vaccine. Since the vaccine 
commonly used in this country con- 
tains only S. typhosa, S. paratyphi, and 
S. schottmuelleri (typhoid-paratyphoid 
A and B bacilli) and affords no pro- 
tective immunization against Group C 
salmonellae, this may explain in part 
the comparatively high incidence of 
infections caused by members of this 
group. 
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3) It is now recognized that a num- 
ber of the oral antimicrobial agents are 
capable of producing a profound alter- 
ation in the composition of the bacterial 
population that normally inhabits the 
gastrointestinal tract. This by-product 
of antimicrobic therapy may be re- 
sponsible for the superimposition of a 
serious infection on the one for which 
treatment was initially instituted. The 
organisms responsible for these super- 
infections are not necessarily drug- 
resistant variants of the microorgan- 
isms comprising the normal flora, but 
may be taxonomically different micro- 
bial species, which apparently cannot 
successfully compete with the custo- 
marily pre ‘dominant normal flora. These 
increase in number and possibly in in- 
vasive capacity only after the normal 
flora has been eliminated or depressed 
by antimicrobial therapy. It is known 
that some coliform bacteria produce 
substances which suppress growth of 
salmonellae and which consequently 
may exert a protective role for the host 
against this group of pathogens (Levine 
et al.*). Furthermore, the majority of 
salmonella infections are cases of gas- 
troenteritis, many of which are mild 
and recover spontaneously. However, 
if these should be treated with anti- 
biotics that are ineffective against the 
salmonellae but are effective against 
the antagonizing organisms, it is con- 
ceivable that the intestinal flora may 
be so altered as to allow the salmonel- 
lae to grow luxuriantly and produce 
more severe infection. Salmonellae 
lurking in the bowel of a “carrier” have 
heen reported as becoming “activated” 
‘sa result of prophylactic use of cer- 
‘ain antibiotics (Finger and Wood>). 

4) Cases of salmonellosis with focal 
manifestations have developed while 
patients have been on adrenal steroid 
‘herapy, suggesting that these hor- 
nones may in some manner contribute 
‘o dissemination of the organism from 
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the portal of entry, in a way similar 
to that which has been observed in 
other infections (Weiss, Eisenberg and 
Flippin"). 

The usual mode of human infection 
is by ingestion of contaminated food 
or drink, thus making the gastrointes- 
tinal tract the most frequent portal of 
entry. However, it has been shown that 
salmonellae may be transmitted to new- 
born infants in the delivery rooms via 
inhalation of the atmosphere contami- 
nated by unsterile resuscitators. The 
observation that —pleuropulmonary 
salmonellosis occurred in patients with 
diseased urinary tracts has led to the 
suggestion that the genitourinary tract 
could be a portal of entry, subsequent 
to ascending infection from the bowel 
(Weiss, Eisenberg and Flippin’). Af- 
ter gaining admission into the body, 
the organisms initiate an infection 
which may vary from a mild gastro- 
enteritis to a severe blood stream dis- 
ease with extra-intestinal localization, 
such as pneumonia. Experimental 
salmonella infections in humans have 
indicated that the variable host suscep- 
tibility and reactability, rather than 
the parasite, are responsible for the 
varied clinical manifestations (“Monte- 
video Doctrine”) (Meyer*). However, 
some types of salmonellae seem much 
more likely to invade the blood stream 
than others. For example, S. choleraesuis 
is markedly invasive and carries the 
highest mortality (approximately 20%); 
whereas others, such as S. enteritidis 
rarely give rise to any illness other 
than transient irritation of the gastro- 
intestinal tract (Saphra and Winter''). 

It is well known that salmonellae fre- 
quently act as the “last straw” in per- 
sons whose resistance has been sapped 
by a pre-existing disease. However, 
a similar statement is applicable to 

many types of infections and is no way 
unique or peculiar to salmonellosis. 
Nevertheless, the development of 
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salmonella infections, particularly os- 
teomyelitis, in patients with sickle-cell 
anemia does not appear to be a coinci- 
dence and may be due to several fac- 
tors (Hook et al.*). Capillary throm- 
boses in such cases may make the 
gastrointestinal tract less capable of 
resisting invasion by intestinal organ- 
isms, a situation that can be compared 
to the effect of gastrectomy (Waddell 
and Kunz'*) in predisposing to salmo- 
nella infections. Also, debility and the 
frequent autosplenectomy in patients 
with sickle-cell anemia may decrease 
natural resistance to infection and pre- 
dispose to invasion by salmonella or- 
ganisms. Once salmonellae g gain access 
to the blood stream, they may localize 
in areas of ischemia and _ necrosis 
caused by the sickling process. Ischemia 
of bone marrow may also lower focal 
resistance and permit the growth of 
dormant organisms. The effect of dual 
infections has long been noted in both 
animals and man. Calves infected with 
both salmonellae and another pathogen 
are more likely to die than if they had 
either infection alone. Likewise, in sev- 
eral other diseases there is strong evi- 
dence to indicate a specific predispo- 
sition to infection by salmonellae which 
far exceeds any general susceptibility 
to other bacterial species. These in- 
clude malaria, relapsing fever, bartonel- 
losis, and viral hepatitis (Bennett and 
Hook'). It has been pointed out that 
icterus is frequent in all of these 
disorders, including sickle-cell anemia. 
Severe impairment of liver function 
occurs in hepatitis and relapsing fever, 
and hemolysis and anemia character- 
ize malaria, bartonellosis, and _ sickle- 
cell anemia ( Bennett and Hook' ). 
Diagnosis. In view of the varied man- 
ifestations of salmonellosis, it has been 
suggested that signs and symptoms be 
classified into four clinical syndromes 
which would facilitate arriving at a 
clinical diagnosis. They are as follows: 


Gastroenterocolitis seen in approxi- 
mately 67% of cases; septicemic or ty- 
phoidal syndrome, approximately 157; 
focal manifestations, approximately 8%; 
or, an asymptomatic state marked only 
by laboratory evidence of salmonellae 
in the gastrointestinal tract, approxi- 
mately 10%. These sy adoomes may oc- 
cur individually, simultaneously, or 
consecutively during an infection; but, 
for the most part, there is nothing 
unique about salmonella infections. 
This is particularly true in cases with 
focal manifestations, in which the diag- 
nosis is rarely made on clinical grounds, 
since most cases are regarded as having 
a Gram-positive coccal etiology until 
the cultural diagnosis is made. Many 
occur independently of previous symp- 
toms of bacteremia or focalization may 
occur in the lungs during a typhoidal 
or septicemic syndrome. These cases 
are usually encountered sporadically 
without obvious relation to outbreaks 
of food poisoning and the localized 
infection often dominates the picture 
to the exclusion of intestinal manifes- 
tations. Although every salmonella sero- 
type is capable of producing any or all 
of the protean manifestations of the 
disease, the majority of focal lesions 
are due to S. choleraesuis, S. paratyphi 
hershfeldii, and S. typhimurium. 

As indicated, unequivocal proof of 
salmonella infection depends on_ the 
isolation and identification of the or- 
ganism. However, bacteriologic diagno- 
sis is often difficult because of lack of 
awareness of etiology or even impos- 
sible because of unjustified premature 
institution of antimicrobial therapy be- 
fore collection of appropriate body 
fluid specimens for examination. The 
examination of blood serum for agglu- 
tinating antibodies often provides in- 
direct evidence of infection, particu- 
larly when multiple studies demonstrate 
a significant rise or fall in titer of such 
antibodies. Antibody demonstration 
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also serves as further corroborative evi- 
dence in cases that yield positive cul- 
tures. The demonstration of a rise or 
fall in titer, at least of four-fold differ- 
ence, is more meaningful diagnostically 
than the findings of a single determi- 
nation (Eisenberg et al.4). However, 
in the presence of an appropriate his- 
tory and clinical findings, a titer of 
1:80 is considered suggestive; a titer 
of 1:160 or higher, under the same 
conditions, as diagnostic in patients 
with no previous history of immuniza- 
tion. 

Although the serum agglutination 
provides presumptive evidence of in- 
fection due to salmonellae, it is imprac- 
tical for the determination of serotype 
of infecting organism. The agglutina- 
tion test is run against an array of anti- 
gens and the resulting antibody titers 
may indicate reactivity with one or 
more than one of the antigens in the 
array. All salmonellae possess at least 
two antigens which help to identify 
them serologically and which are cap- 
able of inducing the formation of se- 
rum agglutinins during infection. These 
are the “somatic” or “O” antigens, 
which are associated with the bacterial 
cell body and the “flagellar” or “H” 
antigens which are associated with the 
flagella of the organism. Theoretically, 
it should be possible to “pin-point” a 
salmonella serotype as being the agent 
responsible for infection by means of 
an appropriate battery of antigens used 
in examination of the serum. The prac- 
tical necessity and desirability of this 
is highly questionable considering the 
fact that at least 200 varieties of 
salmonellae are known at present and 
for “type specific” identification of se- 
rum antibodies there would be _ re- 


quired the use of a like, or even larger, 
number of antigens in the performance 
of a routine serodiagnostic laboratory 
procedure. The problems of preparing 
and maintaining such a large number 
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of antigens is beyond the capabilities 
of most laboratories. From the stand- 
point of diagnostic requirement, all 
that is necessary is the detection of the 
largest variety of antibodies that are 
known to attend the most commonly 
occurring salmonella infections; this 
can be satisfied through the use 
of a small number of antigens (over 
95% of the salmonellae isolated from 
infections in the United States are due 
to salmonellae from serogroups A, B, 
C;, C2, D, and E). Since only a few 
single antigens are type specific, the 
precise identification of a salmonella 
strain will require the identification of 
both “O” and “H” antigens of the 
recovered bacteria. This intricate and 
tedious technical procedure can be 
done best at a laboratory devoted en- 
tirely to such a procedure. Certainly, 
the identification and “finger-printing” 
of the numerous salmonellae is impor- 
tant from the clinical, epidemiologic, 
and_ statistical standpoints. Clinically, 
the isolation, identification, and typing 
help to establish the etiology of an 
enteric or parenteral disease, or both. 
This, in turn, leads to a definite prog- 
nostic and therapeutic approach in that 
certain types, for example S. cholerae- 
suis, have a much more serious prog- 
nosis and consequently require a more 
active approach than other types, such 
as S. tennessee or S. anatum. Secondly, 
it helps the epidemiologist and public 
health officer to trace the source of in- 
fection and thus break the chain of 
transmission. Thirdly, the statistical 
data accumulated help to identify the 
more significant and more virulent 
types and thus serve as a guide in the 
choice of measures for control. 
Treatment. For the most part, the 
treatment of salmonellosis with anti- 
microbial agents has been unsatisfac- 
tory. As indicated, there seem to be 
unique features in parasite-host rela- 
tionship which set Salmonella organ- 
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isms apart from others producing acute 
infections in man. Also, there appears 
to be a puzzling disp: irity between in 
vitro sensitivity tests of salmonella and 
in vivo effectiveness of antimicrobial 
agents. It has been demonstrated ex- 
perimentally that chloramphenicol and 
chlortetracycline at the same serum 
levels exerted comparable bacterio- 
static effects upon S. typhosa but sig- 
nificantly large doses of the latter drug 
were required to achieve proper serum 
levels. This finding suggests that 
the differences in drug effectiveness 
in salmonellosis involve “drug-host,” 
rather than “drug-parasite,” relation- 
ship (Bennett and Hook’). 

Data on in vitro susceptibility in our 
laboratory* indicate that of 62 differ- 
ent isolates tested, all were susceptible 
to chloramphenicol, while only 50% 
and 9.7% were sensitive to the tetra- 
cyclines and streptomycin, respectively. 
There did not appear to be an associa- 
tion between salmonella serotype and 
antibiotic susceptibility pattern. Others 
have demonstrated that virtually all 
strains of salmonella are inhibited by 
concentrations of chloramphenicol that 
are well within the range of serum 
levels attained in vivo by giving con- 
ventional doses of the drug. Also, many 
strains have been shown to be sensi- 
tive to kanamycin, polymyxin B, and 
neomycin. In addition, the administra- 
tion of massive dosages of penicillin in 
conjunction with probenecid to pro- 
mote serum levels of penicillin in excess 
of 16 units per ml. has proven effective 
in the treatment of certain types of 
salmonellosis (Rabe!”). 

Many cases of salmonella gastroen- 
terocolitis are so mild and of such short 
duration they require no specific drug 
therapy. In those which are more 
severe or prolonged, chloramphenicol 
(0.5 gm.) orally every 6 hours may 
be tried. Certainly, protracted therapy 
should be discouraged since the re- 
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sultant disturbances in enteric flora 
may precipitate a generalized infec- 
tion or produce an undesirable toxic 
side effect. 

The management of septic and ty- 
phoidal forms as well as focal mani- 
testations of the disease is somewhat 
better defined. Chloramphenicol should 
be given in comparatively large doses 
(an initial loading dose of 2 gm. orally, 
followed by 1 gm. every 4 to 6 hours 
until defervescence has occurred); 
therapy is then continued with 1 gm. 
every 6 to 8 hours for an additional 
10 to 20 days. Parenteral administra- 
tion of chloramphenicol alone or in 
combination with the oral route is indi- 
cated in seriously ill patients, or in 
those unable to take the drug by mouth. 
The main reason for prolonged therapy 
is to reduce the risk of relapse, which 
occurs in an appreciable number of 
instances. Persistence of organisms in 
tissues and exudates is common, hence 
the importance of surgical drainage of 
suppurative processes. Relapses have 
been attributed to suppression of im- 
munity by early intensive antibiotic 
therapy and for this reason several al- 
ternate regimens have been recom- 
mended. One procedure involves inter- 
mittent therapy in which “rest” periods 
of 3 to 4 days are interspersed with 
antibiotic administration for 5 days 
over a period of 3 to 4 weeks. The 
other is repeated intramuscular admin- 
istration of an appropriate dead salmo- 
nella antigen to induce an early anti- 
biotic response during antimicrobial 
therapy. In addition, cortisone, admin- 
istered during the first 72 to 96 hours 
will frequently relieve the signs and 
symptoms of severe toxemia, although 
it may prove detrimental as far as per- 
foration and bleeding of the bowel are 
concerned. The relative effectiveness 
of these various therapies remains to 
be evaluated by properly controlled 
studies. 
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One of the most thorny problems 
in the control of salmonellosis is the 
management of salmonella carriers. 
First of all, it is difficult to evaluate 
specific antimicrobial therapy in view 
of the highly variable periods of excre- 
tion of bacilli after intestinal infection. 
Most people who become salmonella 
carriers harbor the organism in their 
intestine or biliary passage for 30 to 
60 days after onset of illness; this may 
be prolonged for a year and cease 
spontaneously or the carrier state may 
become permanent. Certainly, the anti- 
microbial agents have been disappoint- 
ing in the treatment of chronic car- 
riers. Hence, no useful purpose is 
served by subjecting such individuals 
to repeated courses of therapy. It 
seems more desirable to restrict their 
food handling activities. Cholecystec- 
tomy is indicated in chronic carriers 
with evidence of gallbladder disease. 
In contrast to the chronic carrier, ap- 
parent success has been observed in 
the treatment of convalescent carriers 
with chloramphenicol, kanamycin, 
polymyxin B, or neomycin. However, 
if the patient has harbored the organ- 
isms for over 4 months and is asympto- 
matic, it would seem best not to ad- 
minister an antibiotic. 

Summary and Conclusions. 1. Recent 
reports indicate that infections with 
salmonellae other than S. typhosa have 
heen increasing steadily and markedly 
during the past few years. Possible 
e xplanations for this are suggested. The 
most interesting of these relates to our 
rapidly changing food habits ( prepara- 
tion, transportation, and dispensing) 
which afford a greater opportunity for 
food to be contaminated and larger 
vumbers of persons to become infected 
with these organisms. 

2. The fact that salmonellae fre- 
cuently act as the “last straw” in per- 
sons whose resistance has been sapped 
by a pre-existing disease is in no way 
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unique or peculiar to salmonellosis. 
Nevertheless, in several conditions 
there is strong evidence to indicate a 
specific predisposition to infection by 
salmonellae which appears to exceed 
any general susceptibility to other bac- 
terial species; these .include malaria, 
relapsing fever, bartonellosis, viral hep- 
atitis, and sickle-cell anemia. An analo- 
gous susceptibility has been observed 
in patients who have had gastric 
surgery. 

3. In most instances the clinical diag- 
nosis of salmonellosis is difficult in that 
there is nothing unique about this in- 
fection, particularly in its focal mani- 
festations. The latter cases are usually 
encountered sporadically without ob- 
vious relation to outbreaks of food 
poisoning and the localized infection 
often dominates the picture to the ex- 
clusion of intestinal manifestations. 

4. The diagnosis of salmonellosis de- 


pends on the isolation and identifica- 


tion of the organism, although the ex- 
amination of blood serum for agglutin- 
ating antibodies often provides indirect 
evidence of infection. 

5. Although any one of several syn- 
dromes may be produced by the same 
or different salmonella serotypes, the 
majority of the more severe infections 
are due to S. choleraesuis, S. paratyphi 
hershfeldii, and S. typhimurium. 

6. For the most part, the treatment 
of salmonellosis with antimicrobial 
agents has been disappointing. Chlor- 
amphenicol in the management of the 
septicemic, or typhoidal, and _ focal 
forms has been used successfully in a 
good number of cases. In salmonella 
gastroenterocolitis and carriers the 
antibiotics have proven of little or no 
value and one questions whether these 
drugs should be used in such cases. 

7. Important steps in reducing the 
incidence of salmonellosis include: a) 
accurate bacterial diagnosis and_re- 


porting of cases; b) prompt epidemio- 
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logical follow-up; c) education of do- 
mestic and public food handlers in 
matters of personal hygiene; d) close 
supervision of abattoirs, food process- 
ing plants, and public eating places; 


e) isolation of salmonella carriers; f) 
discriminate use of antimicrobial 
agents; and, g) assessment of the need 
to include representative Group C or- 
ganisms in the standard vaccine. 
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SUMMARIO IN INTERLINGUA 
Problemas Currente in Salmonellosis 


1. Recente reportos indica que infectiones con salmonellas altere que Salmonella 
typhosa cresce in frequentia continue—e marcatemente depost plure annos. 
Explicationes possibile de iste phenomeno es presentate. Le plus interessante es 
le explication super le base del rapide alteration de nostre habitudes e costumes 
relative al alimentos (lor preparation, lor transporto, lor distribution, etc.), que 
ha resultate in plus extense occasiones pro le alimentos de contaminar se e pro 
plus grande numeros de personas de inficer se con iste organismos. 

2. Le facto que salmonellas administra frequentemente le “colpo de gratia’ 
a personas cuje resistentia es minate per le un o le altere morbo pre-existente 
non es un characteristica special de salmonellosis. Tamen, in plure conditiones 
pathologic on ha trovate forte indicationes que illos es associate con un predispo- 
sition a infectiones per salmonellas multo plus marcate que le predisposition 
general a infectiones per altere species bacterial. Tal conditiones es malaria, 
typho recurrente, bartonellosis, hepatitis virusal, e anemia a cellulas falciforme. 
Un susceptibilitate de character analoge ha essite notate in patientes subjicite 
a operationes gastric. 

3. In le majoritate del casos le diagnose clinic de salmonellosis es difficile, 
proque il ha in iste infection nihil que es unic, particularmente in su manifesta- 
tiones focal. Casos characterisate per manifestationes focal es usualmente incon- 
trate como occurrentias sporadic sin relation evidente con eruptiones de 
intoxication alimentari, e le infection localisate predomina frequentemente in | 
tableau clinic usque al exclusion total del manifestationes intestinal. 
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4. Le diagnose de salmonellosis depende del isolation e identification del 
organismo, sed le studio del sero sanguinee pro le presentia de anticorpore 
agglutinante produce frequentemente un prova indirecte del infection. 

5. Ben que le un o le altere de plure syndromes pote esser producite per le 
mesme serotypo, le majoritate del plus sever infectiones es causate per S. 
choleresuis, S. paratyphi hershfeldii, e S. typhimurium. 

6. A generalmente parlar, le tractamento de salmonellosis con agentes anti- 
microbial ha remanite disappunctante. In le tractamento de un numero consid- 
erabile del formas septicemic (o typhoide ) e focal, chloramphenicol esseva usate 
a bon successo. In gastroenterocolitis per salmonella e in le tractamento de 
vectores, le antibioticos se ha provate de pauc o nulle valor, e on pote demander 
se si iste drogas non deberea esser abandonate como medication in tali situationes. 

7. Le sequentes es importante mesuras in reducer le incidentia de salmonellosis: 
(a) accurate diagnoses bacterial e registration del casos; (b) prompte observa- 
tiones epidemiologic sequential; (c) education de manipulatores domestic e 
public de alimentos con respecto al principios del hygiene personal; (d) un 
stricte controlo de abattitorios, fabricas de processage de alimentos, e locales de 
consumption public de alimentos; (e) isolation de vectores de salmonella; (f) 
le uso circumspecte de agentes antimicrobial; e (g) le studio del necessitate de 
includer organismos representative del Gruppo C in le vaccino standard. 


SUMMARIO IN INTERLINGUA 
(See page 307 for original article) 


Mortes Respiratori e Cardiac Occurrente a Los Angeles sub Conditiones 
de Smog in 1956, 1957, e 1958 


Le autor porta al currente su previe studios del mortalitate respiratori e 
cardiac in smog a ozono a Los Angeles (vide iste periodico, 223, 379, 1957). 
\lle verifica le occurrentia de quasi 400 mortes per anno que es correlationate con 
smog in le Contato de Los Angeles. In plus, ille establi un relation directe e 
intime inter le maximos diurne del temperatura e le formation de ozono (0 
oxydante ) in le atmosphera de ille region. Iste stricte relation inter ozone e 
temperatura existe durante le tres annos ab 1956 ad 1958 a temperaturas inter 
46 e 104 F. Es signalate que le excesso de mortes occurrente in dies con smog 
non pote logicamente esser considerate como mortes causate per le calor, excepte 
quando le temperatura es supra 96 F (viste le basse humiditate de Los Angeles ), 
© que per consequente il pare justificate concluder definitemente que smog a 
ozono (o oxydante) representa un hasardo sanitari pro le communitate a nivellos 
de ozono de plus que 0,1 ppm. Es notate que le objectivo de prevenir nivellos 
atmospheric de ozono de plus que 0,1 ppm il esserea necessari reducer le 
non-comburite hydrocarburos in le gases de escappamento del automobiles (que 
es le fonte major de preformatores de ozono) per circa 85 a 90 pro cento ab le 
nivellos nune in existentia. Es presentate tabulas monstrante pro tres annos le 
maximos diurne de temperatura, le cifras diurne de mortalitate respiratori e 
cardiac, e le valores medie del maximos diurne del concentrationes de ozono 
(0 oxydante ) ab omne le reportante stationes in le Contato de Los Angeles. 
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In 1957, McCormick et al.° described 
a new family of compounds related to 
the tetracyclines; two of them, name ly 
6-demethyltetracycline and 7-chloro-6- 
demethyltetracycline, were produced 
by a mutant strain of Streptomyces 
aureofaciens (Duggar et al.'), from 
which chlortetracycline (Aureomycin ) 
was originally produced. The 2 new 
demethylated antibiotics were found to 
be highly resistant to degradation by 
acid or alkali and to have about the 
same activity as their respective 
methylated analogues. Previous studies 
carried out by Sweeney et al.® with 
7-chloro-6-demethyltetracycline, now 
given the generic name demethylchlor- 
tetracycline (DMCT), indicated that 
oral administration in human beings 
yielded more sustained levels of this 
antibiotic in the blood as compared 
with either tetracycline (TC) or chlor- 
tetracycline (CTC). In this laboratory 
it was also shown that DMCT produces 
higher and more sustained levels of 
antibacterial activity in the blood of 


normal individuals than similar single 
doses of CTC, TC or oxytetracycline 
(OTC) (Hirsch and Finland*, Kunin 
and Finland*), and as compared with 
TC when administered in 2 doses daily 
of similar amounts (Kunin and Fin- 
land' ) 

The present study reports a compari- 
son of the activity of the 4 tetracycline 
analogues against human pathogenic 
bacteria in vitro. The strains were 
tested with these analogues simulta- 
neously on the surface of agar plates, 

which the antibiotics were incor- 
porated in 2-fold dilutions. Blood agar 
was used for pneumococci and strepto- 
cocci and “chocolate” agar for H. 
fluenzae and Neisseria. Inhibition was 
recorded after 24 hours incubation at 
37° except for the Neisseria which 
were incubated for 48 hours. 

Results. The susceptibility of 86! 
strains of 15 different genera or species 
of human pathogenic bacteria to the 
analogues is summarized in Table |. 
Differences in activity of the indivic- 


* Aided by a grant (E-23) from the National Institutes of Health. 
(62/288) 
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ual analogues against the various 
strains of the different organisms are 
noted, but these, in general, were not 
very striking. This table, however, does 
not show differences in activity of the 
different analogues against individual 
strains. This is summarized in Table 2 
which lists the proportion of strains of 
each genus or species which were most 
susceptible to one or another of the 
analogues. The italics indicate the 
analogue with the highest proportion 
of strains against which it was the 
most active. 

Another comparison based on com- 
parative ratings of the antibiotics is 
given in Table 2. In rating the activity 
of the different analogues against each 
strain, the most active was rated as 1 
and the others compared with it essen- 
tially in terms of the number of 2-fold 
higher concentrations required for in- 
hibition of that strain. When growth of 
a strain was completely inhibited in one 
concentration and markedly but incom- 
pletely inhibited in the next greater 
concentration, a value of & was added 
to the rating of the latter antibiotic. 

From the data presented it is seen 
that DMCT was the most active against 
the greater proportion of strains of 
most of the species and genera listed, 
but CTC was more active against some 
of the Gram-positive organisms. TC 
was the most active only against the 
“resistant” staphylococci and OTC was 
the most active against some of the 
species of Gram-negative organisms. Of 
all the organisms tested with all 4 
analogues, DMCT was the most active, 
or as active as any other, against about 
two-thirds of all strains, whereas TC 
was the most active against about one- 
half of the strains classified as “resis- 
tant.” The difference in the average 
ratings were not very large, but indi- 
vidual strains differed up to 4- or 8-fold 
in activity. 

Comparisons of DMCT with each 
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of the other 3 tetracycline analogues 
individually are shown in Table 3. Here 
the comparative activity of the differ- 
ent analogues against strains of the 
various genera and species are shown 
more clearly. Thus, as compared with 
CTC, DMCT was more active against 
the majority of all strains tested, al- 
though both appeared to be similar 
in activity against “resistant” strains 
Among most of the individual genera 
and species, DMCT was the more ac- 
tive of the two, but CTC was more 
active against a greater proportion of 
strains of “resistant” S. aureus and of 
all varieties of streptococci, and the two 
were essentially equal in activity 
against sensitive strains of S. aureus 
and resistant strains of E. coli. 

As compared with OTC also, DMCT 
appeared to be equally active against 
45% of the strains tested but it was 
more active against most of the others. 
However, OTC was more active against 
more strains of pneumococci, meningo- 
cocci, “sensitive” E. coli and Pseudo- 
monas. Both were essentially similar 
in activity against strains of Klebsiella, 
Aerobacter, Shigella and all varieties 
of streptococci except “sensitive” enter- 
ococci; most of the latter were more 
susceptible to DMCT. 

Likewise, as compared with TC, 
DMCT appeared to be the more active 
against the majority of all strains tested, 
and this was true of most of the genera 
and species except for the resistant 
strains of S. aureus, the great majority 
of which required less TC to produce 
inhibition of growth. Both of these 
antibiotics, however, were essentially 
similar in activity against strains of 
pneumococci, hemoly tic streptococci, 
Str. viridans, meningococci, E. coli and 
Pseudomonas. 

Discussion. Previous studies have 
shown that DMCT produces more sus- 
tained levels of antibacterial activity 
in the blood than any of the other 3 
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TABLE 2.—RELATIVE IN VITRO ACTIVITY OF 4 TETRACYCLINE ANALOGUES 


No. of Most Active-Antibiotic Average Activity Ratingt Range of 
Organism® Tested OTC TC CTC DMCT OTC TC CTC DMCT Most Active 
Staph. aureus Pert cena t o f i as ug. per ml. 
Series A: Sensitive 53 30 19 58 72t 20 20 15 1.3% 0.4-12.5 
Resistant 47 0 100 6 0 26 iI8 22 2.6 50 -100 
Series B: Sensitive 82 — 23 — 96 — 417 — 1.1 0.4-25 
Resistant 46 98 — 35 — 1.8 50-100 
Series C: Sensitive 25 12 12 S4 52 20 3D 12 1.4 0.2—25 
D. pneumoniae 25 36 16 S4 20 iS. 26 3 La 0.2-0.8 
Str. pyogenes 29 41 76 47 is 0.2-6.3 
Enterococcus: Sensitive 35 6 0 83 43 £0 £3. ii 1.6 0.8-25 
Resistant 15 33 13 40 33 16 Sh 35 1.6 50 -—>100 
Str. viridans 20 25 35 70 45 iS 20 13 1.8 0.4-12.5 
N. gonorrhoeae 132 41 21 14 SS i> £268 22 1.1 0.03-0.8 
N. meningitidis 15 73 33 0 40 iS 25: i128 1.4 0.4-0.8 
H. influenzae 50 34 38 16 90 17 17 #19 1.1 0,.8-3.1 
K. pneumoniae 74 49 19 5 74 lS i686 235 L2 0.8-25 
E. coli: Sensitive 67 79 24 13 34 re is 22 1.6 1.5-12.5 
Resistant 13 0 31 15 15 20: I6 i158 1.8 50 -—>100 
Aerobacter: Sensitive 37 51 14 16 68 14 19 2.0 1.3 3.1-12.5 
Resistant 3 F | 28 2.0 50 -—>100 
Salmonella: Sensitive 18 50 28 6 100 La 34. is 1.0 1.5-6.3 
Resistant 1 2 2 3 1 50 
Shigella: Sensitive 28 64 5 1 16 12 #17 19 1.4 1.5-3.1 
Resistant 2 20 20 20 15 100 —>100 
Proteus: Sensitive 4 21 18 18 1.5 3.1-25 
Resistant 28 4 18 4 61 24 19 2.4 1.5 50 -—>100 
Ps. aeruginosa: 
Resistant 24 96 29 4 33 IO i858 23 1.5 50 -—>100 
All Strains excluding 
Staph. aureus Series B: 
Sensitive 600 44 21 29 65 16 #18 1.9 1.3 <25 
Resistant 133 22 49 11 25 of Is 33 1.9 > 50 
Abbreviations: OTC = oxytetracycline; TC = tetracycline; CTC = chlortetracycline; DMCT 
= demethylchlortetracycline; M.I.C. = minimum complete inhibiting concentration. 


°Staph. aureus: Series A—Randomly selected strains tested with all 4 analogues + demethyl- 
tetracycline (DMT); none of these were more sensitive to DMT and ay. rating for latter was 


2.5 for “sensitive” and 2.9 for “resistant” strains. Series B = consecutive strains selected and tested 
only with TC and DMCT; Series C = consecutive strains selected on basis of wide zone in dise- 


sensitivity test with tetracycline. 

The following strains were obtained from Dr. P. R. Edwards, Communicable Diseases Center, 
U.S.P.H.S., Atlanta, Ga.: K pneumoniae representative of all 73 types; E. coli, 10 strains of each of 
8 “pathogenic” types, “O-B-” series; Aerobacter, 20 strains each of A. aerogenes and A. cloacae. 
All other strains had been recently isolated from infected sources at this hospital. 

“Sensitive” includes strains for which M.IL.C. of most active analogues was <25 ug. per ml: 
“Resistant” strains were those for which M.L.C. of the most active analogue was >50 ug. per ml. 


tRating based on a value of 1 for the most active analogue (lowest M.L.C.); 2 * lowest M.LC. = 
2: 4 x lowest M.IL.C. = 3 etc. 


tItalicized numbers indicate the value for most active analogue; in the percentage columns +! 
totals are >100% because more than one antibiotic was equally active against some strains. 
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Hirsch and Finland: acriviry OF FOUR TETRACYCLINE ANALOGUES 


previously available tetracycline ana- 
logues (Hirsch and Finland*, Kunin, 
Dornbush and Finland*, Kunin and 
Finland‘, Sweeney et al.*). This was 
shown to be due to the slower renal 
excretion greater stability of 
DMCT (Kunin, Dornbush and Fin- 
land*). When compared on the basis 
of antibacterial activity calculated in 
comparison with the same standard 
assay organisms and any one of the 4 
analogues, DMCT also produced much 
greater activity than any of the other 
analogues, particularly after the first 
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3 hours; the differences, based on single 
oral doses given to the same individ- 
uals, have averaged at least 3-fold, and 
in some instances up to 8-fold or more, 
particularly as compared with OTC 
(Hirsch and Finland?). 

The comparisons cited, however, 
have been made chiefly with standard 
assay organisms; S. lutea generally was 
employed, but strains of Str. hemolyti- 
cus and S. aureus were also used and 
these were all more susceptible to 
DMCT. The data presented here show 
that DMCT is also at least as active 


TABLE 3.—COMPARISON OF IN VITRO ACTIVITY OF DEMETHYLCHLORTETRA- 
CYCLINE (DMCT) WITH THAT OF CHLORTETRACYCLINE (CTC), 
OXYTETRACYCLINE (OTC) AND TETRACYCLINE (TC) 


DMCT cf. CTC 


DMCT cf. OTC DMCT cf. TC 


Number More Active 


of 

Organism® Strains§ = CTC DMCT 
S. aureus, S 1607751 21 29 
R 9348 48 46° 6 
D. pneumoniae 25 28 4 78 
Str. pyogenes 17 47 35 18 
Str. viridans 20 45 45 10 


Enterococcus, $ 33 30 55 15 
R 17 35 41 25 


N. gonorrhoeae 132 17 3 80 
N. meningitidis 15 53 0 47 
H. influenzae 50 22 0 78 
E. coli, § 67 40 4 56 
R 13 77 15 8 
Klebsiella 74 14 0 86 
Aerobacter, S 37 27 8 65 
R 3 It 2 
Shigella, S 28 25 T 68 
R 2 1 1 
Salmonella, S 18 11 0 89 
R 1 1 
Proteus, S 4 1 1 2 
R 28 “33 0 68 
Pseudomonas,R 24 17 0 83 
\ll “sensitive” 680597 29 ll 61 
\ll “resistant” 181186 40 25 35 
Total 861733) 31 13 56 


More Active More Active 


= OTC DMCT = TC DMCT 


Percent of Strains 
35 8 57 26 5 69 
63 0 38 18 82 0 
52 40 8 64 12 24 
29 29 41 30 30 41 
23 3 40 30 30 40 
9 64 9 6 85 
53 24 24 65 6 29 
35 10 55 25 3 72 
47 27 33 (27 40 
42 0 58 28 10 62 
37 54 9 51 24 25 
85 0 15 85 15 0 
59 #615 26 16 10 74 
49 27 24 22 8 70 


2 1 1 1 1 
54. 29 17 32 61 

1 I 1 1 
50 0 50 28 «OO 72 

1 1 

1 3 1 3 
36 0 64 361 54 
50.50 0 58 13 29 
41 19 40 28 «410 62 
5612 32 36 48 16 
43 18 39 52 


°S = sensitive (M.I.C. <25 wg. per ml.) and R = resistant (M.LC. >50 ug. per ml.) for 


‘he more active analogue. 


§All strains were tested with DMCT and TC; superscripts indicate numbers excluding those 
1ot tested with CTC and OTC (83 sensitive and 45 resistant strains of S. aureus). 
tItalics indicate number of strains rather than percent. 
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as any of the other analogues and more 
active than all of them against the 
majority of strains of most of the com- 
mon pathogenic organisms encountered 
clinically. This, coupled with the longer 
sustained and generally higher blood 
levels of DMCT, suggest that it should 
be superior to the other analogues at 
least in activity. It also suggests that 
similar clinical effects may be expected 
from substantially smaller doses of 
DMCT and also that doses may be 
given at less frequent intervals. Limited 
experience in this clinic to date appears 


to substantiate this, and the lower doses 
have been accompanied by fewer g gas- 
trointestinal side-effects. More experi- 
ence, however, will be required before 
this can be firmly established. 

Conclusions. On the basis of simulta- 
neously performed tests of in vitro sus- 
ceptibility of a large number of strains 
of various human ‘pathogenic bacteria, 
demethylchlortetracycline appears to 
be generally more active than any of 
the other 3 tetracycline analogues now 
available. 
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SUMMARIO IN INTERLINGUA 


Comparation de Quatro Analogos Tetracyclinic in Lor Activitate in Vitro Contra 
Bacterios Pathogenic 


Super le base de simultaneemente effectuate tests del susceptibilitate in vitro 
de grande numeros de racias de varie bacterios pathogene human, il pare que 
demethylchlortetracyclina es generalmente plus active que ulle del altere 3 
analogos tetracyclinic que es currentemente disponibile. 


( 
t 
P 
b 
is 
b 
h 
d 
H 
C 
li 
B 
Ci 
ri 
ol 
mh 
tk 
ti 
rk 
Fe 
Pi 


VIBRATORY SENSE AND OSCILLOMETRIC INDEX IN GOUT AND 
IN RHEUMATOID ARTHRITIS*® 


By T. S. Danowsk1, M.D. 
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AND 
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(From the University of Pittsburgh School of Medicine, the Addison H. Gibson Laboratory, 
the Falk Clinic and the Medical Center, Shadyside, Montefiore, and St. Margaret’s Hospitals, 
Pittsburgh, Pennsylvania ) 


Tue view has been expressed that 
patients with gout, like those with dia- 
betes mellitus, are more susceptible to 
the so-called degenerative disorders 
such as arteriosclerosis (Kohn and 
Prozan®), but only gouty nephropathy 
is well-recognized. Neither have there 
been any well-documented descriptions 
of neuropathy as a feature of gout. 

In rheumatoid arthritis on the other 
hand the blood pressure may be abnor- 
mal (Turner and Lansbury‘), the pos- 
sibility of a higher incidence of heart 
disease has been raised ( Bradfield and 
Hejtmancik', Coste and Deshayes?, 
Cruickshank* ), and necrotizing arterio- 
litis or vasculitis can occur (Kemper, 
Baggenstoss and Slocumb*). Also, oc- 
casional examples of peripheral neu- 
ritis, perivascular inflammatory nodules 
of the perineurium and neural and 
neuronal degeneration have been de- 
scribed (Irby, Adams and Toone‘). 

This report establishes that the 
threshold for the perception of vibra- 
tions is often increased in gout and in 
rheumatoid arthritis but that oscillo- 


metric readings are grossly normal in 
both entities. 


Material and Methods. An electric vibrator 
( Biothesiometer ) in which the rate of move- 
ment of a metal rod capped by a plastic 
disc could be reproducibly varied by increas- 
ing the input of current was used. The initial 
perception of vibration was recorded at nine 
points on both sides of the body (external 
and internal condyles, radius, ulna, ilium, 
patella, external and internal malleoli, and 
great toe) in control subjects and in patients 
under treatment for gout or rheumatoid 
arthritis. 

Oscillometric readings were obtained from 
the upper arm, forearm, mid-thigh, and mid- 
leg on both sides of the body. 

The medical histories of the patients were 
reviewed for past and current therapy. All 
of the gout patients were taking colchicine 
(usually grain 1/100th) and  Benemid 
(usually 1.5 gm.) each day. Virtually all of 
the arthritics had received or were receiving 
adrenocortical type steroids in addition to 
variable regimens of physiotherapy, gold salts, 
phenylbutazone, and others. 

Control data on the threshold for vibration 
perception and oscillometric readings in males 
and females in the various age groups are 
available from measurements on apparently 
healthy adults who were inmates of the 


*Aided by grants from the Western Pennsylvania Chapter of the Arthritis and Rheumatism 


Foundation and the John A. Hartford Foundation. 


This study is a facet of the Greater 


Pittsburgh Plan for the Control of Heart Disease. 
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Western Penitentiary or employees of the Uni- 
versity of Pittsburgh or of a local department 
store. 


Results. The findings are presented 
in Figs. 1 through 5. Sites of the most 
pronounced differences have been se- 
lected for illustration. 

From Fig. 1 it is evident that the 
patients with gout compared to controls 
had a higher threshold for perception 


and females with rheumatoid arthritis 
(Fig. 3). The mean vibrator reading 
for the male arthritis patients was 23 
+ 11 and for the female 22 + 11 with 
the male controls having readings of 
14 + 7 and the females 10 + 4. These 
differences are also statistically signifi- 
cant (p = >0.001). The mean oscillo- 
metric index in males and females with 
arthritis (Fig. 4) was 3.4 + 1 and 3.1 
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Fig. 1.—Vibratory sense measurements in gout. 


Patients with gout have a higher threshold for perception and vibratory movements compared 


to control subjects in the same age group. 


Mean + S.D. (N) 


Gout 29 
Controls 14 
This difference is statistically significant. 


of vibrations. The mean electric vi- 
brator reading for the gouty subjects 
was 29 + 12 and for the controls 14 
+ 8. This difference is statistically sig- 
nificant with a p value of >0.001. No 
significant difference was noted in the 
oscillometric readings of control and 
gouty subjects; the mean oscillometric 
index of control subjects was 4.3 + 2 
and of those with gout 3.1 + 1 (Fig. 2). 

A similar rise in vibratory sense 
threshold was observed in both males 


== 8 (94) 


+ 1, respectively, compared to mean 
values of 4.3 + 2 in male controls and 
3.1 + 1 in the females. These are not 
statistically significant differences. 

In Fig. 5 the duration of the rheuma- 
toid arthritis has been plotted against 
the threshold for the perception of vi- 
brations at the internal malleolus. It 
may be seen that the majority of the 
readings above 30 were found in pa- 
tients in whom arthritis had been pres- 
ent for less than 10 years. 
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Fig. 2.—Oscillometric index in gout. 
The mean oscillometric index in gouty patients was 3.1 and in control subjects was 4.3. This 
difference is not significant. 
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Fig. 3.—Elevated vibratory sense threshold in rheumatoid arthritis. 


‘y\e mean reading in the male arthritic patients was 23 + 11 (70), and in females 22 + 11 
(25). The readings on the controls were 14 + 7 (101) and 10 + 4 (102) in males and 
f males, respectively. These differences are statistically significant. 
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Similar evaluation of the patients the deposition of urates is not estab- at] 
with gout revealed that an elevated lished. Although it may fall into the ha 
threshold for vibration perception was category of a dege erative disorder, the the 
encountered in patients whose gout ne uropathy could be related to vita- du 
could be traced back 2 to 23 years. min deficiencies induced perhaps by ad 
Discussion. These findings provide the therapy currently employed. For ot 
further support for the general impres- example, it is conceivable that the in 
wl 
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Fig. 4.—Oscillometric readings in rheumatoid arthritis. The 
In rhale arthritics 3.4 + 1 (67) vs. 4.3 + 2 (101) in male controls; in female arthritics. pres 
3.1 + 1 (112) compared to 3.1 + 1 (103) in female controls. 

a re 
sion that gouty patients have an in-  uricosuric agents also increase the vibi 
creased susceptibility to so-called de- urinary losses of vitamins. This possi- reac 
generative diseases and indicate that bility is now being tested. vert 
diminished vibratory sense acuity may In rheumatoid arthritis the finc- Wer 
have to be included in the spectrum of ing of elevated vibratory sense thres)- Si 
possible changes. The origins of this holds is in keeping with the knowledyve tien 
abnormality in gout and its relation- that neuropathy may occur in this e1- uad 
ship, if any, to the hyperuricemia or to _ tity but the mechanism of this neurop- men 


Danowski et al.: 


athy is not established. Several workers 
have suggested that vascular changes of 
the necrotizing vasculitis type are pro- 
duced or intensified in arthritics by 
adrenocortical steroid therapy. Review 
of the therapeutic regimens employed 
in our arthritic patients to determine 
whether adrenocortical steroids played 
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increased thresholds for vibratory sense 
perception. 

(2) The origins of the decreased 
acuity of vibratory sense in gout are not 
established and the possibility of vita- 
min deficiency secondary to therapy 
with uricosuric agents has not been 
excluded. 
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Fig. 5.—Vibratory sense perception in relationship to duration of rheumatoid arthritis. 


The majority of the readings above 30 were obtained in patients in whom arthritis had been 


present for 10 years or less. 


a role in either the changed level of 
\ bration perception or of oscillometric 
readings proved inconclusive because 
Vv rtually all had recently received or 
were receiving these agents. 

Summary and Conclusions. (1) Pa- 
t nts with gout or rheumatoid arthritis 
u idergoing conventional modern treat- 
nent were found to have significantly 


(3) Neither is a clear explanation 
available for the increased threshold 
for the perception of vibration in rheu- 
matoid arthritis, though it is recog- 
nized that neuropathy may be a fea- 
ture of this disorder. Our observations 
do not permit evaluation of the possi- 
bility that adrenocortical steroid ther- 
apy played a role in the vibratory sense 
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abnormalities, as it may in the necro- (4) The oscillometric index was 
tizing vasculitis occasionally seen in grossly normal in both the gouty and 
rheumatoid arthritis. the arthritic patients. 


REFERENCES 


. Bradfield, J. Y., and Hejtmancik, M. R.: Arch. Int. Med., 86, 1, 1950. 

Coste, F., and Deshayes, P.: Rev. Rheum., 25, 697, 1958. 

Cruickshank, B.: J. Path. & Bact., 76, 223, 1958. 

Irby, R., Adams, R. A., and Toone, E, C., Jr.: Arthritis and Rheumatism, 1, 44, 1958. 
Kemper, J. W., Baggenstoss, A. H., and Slocumb, C. H.: Ann. Int. Med., 46, 831, 1957. 
. Kohn, P. M., and Prozan G. B.: J. Am. Med. Assn., 170, 1909, 1959. 

. Turner, L. W., and Lansbury, J.: Am. J. Med. Sci., 227, 503, 1954. 


SUMMARIO IN INTERLINGUA 
Le Senso Vibratori e le Indice Oscillometric in Gutta e in Arthritis Rheumatoide 


1. Esseva constatate que patientes cen gutta o con arthritis rheumatoide sub 
typic tractamento moderne ha significativemente elevate valores pro le limine 
del perception sensori de vibrationes. 

2. Le origine del reducite acuitate del senso vibratori in gutta non es cognoscite. 
Le possibilitate de un deficientia de vitaminas secundari al therapia con agentes 
uricosuric non pote esser excludite. 

3. Similemente il non existe a iste tempore un explication clar del elevate 
limine del perception de vibrationes in subjectos con arthritis rheumatoide. 
Tamen, il es un facto generalmente recognoscite que neuropathia pote esser un 
characteristica de iste disordine. Nostre observationes non permitte un evaluta- 
tion del possibilitate que le therapia a steroides adrenocortical jocava un rolo 
in le anormalitates del perception de vibrationes, como il es le caso in le vasculitis 
necrotisante que es incontrate occasionalmente in arthritis rheumatoide. 

4. Le indice oscillometric esseva plus 0 minus normal in le patientes con gutta 
e in illes con arthritis rheumatoide. 


SUMMARIO IN INTERLINGUA 
(See page 301 for original article) 
Le 17-Cetosteroides in Morbo Hepatic 


Un basse excretion urinari de 17-cetosteroide esseva demonstrate in patientes 
con un variissime morbos hepatic. Iste constation es in harmonia con le hypo- 
these: Un reducite catabolismo de precursores de 17-cetosteroide in consequentia 
del morbo hepatic + augmento de lor concentration efficace — inhibition de! 
production e liberation de precursores de 17-cetosteroide — reducite excretion 
de metabolitos. 
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THE 17-KETOSTEROIDS IN LIVER DISEASE* 


By Murray FRANKLIN, M.D.+ 


B. Bean, M.D. 
PROFESSOR AND CHIEF OF MEDICINE 


ScHEDL, M.D., Pu.D. 
RESEARCH ASSISTANT PROFESSOR OF MEDICINE 


AND 


James Emaick, 


(From the Department of Internal Medicine, State University of Iowa College of Medicine, 
Iowa City, Iowa) 


Tue liver is the key organ in the 
metabolism of the steroid hormones: 
(a) Cy; compounds of the pregnane 
series, such as the adrenal corticos- 
teroids; (b) Cy, compounds of the 
androstane series, such as the adrenal 
and testicular androgens; and (c) Cis 
compounds of the estrane series, such 
as the ovarian estrogens ( Dorfman‘). 
The Cyy compounds are the main pre- 
cursors of the urinary 17-ketosteroids, 
and the 24-hour urinary 17-ketosteroid 
excretion is an approximate integration 
of the total daily production of Cy 
compounds.§ This paper describes a 
study of the metabolism of these Cy» 
compounds in normal subjects and in 
patients with liver disease by measur- 
ing urinary 17-ketosteroids. 


Materials and Methods. Twenty-four hour 
urinary 17-ketosteroids of a group of 108 
persons were analyzed by the method of 
Robbie and Gibson®. In over two-thirds of 
the cases urine specimens were collected for 
2 successive days, both 24-hour specimens 


analyzed, and the results averaged. Several 
additional 24-hour urine specimens from 
many of the subjects were also analyzed. 
Tests of precision showed a variation of + 5% 
for any stage of the method and an over-all 
variation of + 10%. The groups studied con- 
sisted of 50 normal persons (33 men, 17 
women) of different ages; 41 patients with 
portal cirrhosis (28 men, 13 women); 15 
patients with acute hepatitis (9 men, 6 
women ) of different types (infectious, homol- 
ogous serum, and toxic); and 2 men with 
congenital hemolytic jaundice. Many subjects 
considered normal had a variety of disorders 
such as benign prostatic hypertrophy, and 
convalescence from fractures or poliomyelitis. 
The diagnoses in the persons with liver dis- 
ease were based upon clinical and laboratory 
studies which included needle or surgical 
biopsy in some, and necropsy in others. Extra- 
hepatic obstructive jaundice was verified by 
operation. Of the many hepatic function tests 
used we are reporting data on total serum 
protein (Levinson and MacFate*), total se- 
rum cholesterol and cholesterol ester fraction 
(Schoenheimer and Sperry?), and alkaline 
phosphatase (Bodansky?) determinations. 
Urinary creatinine was analyzed to check the 
completeness of 24-hour urine collections. 


°This work was supported in part by the Department of Medicine Trust Fund and grants 
from the Division of Research Grants and Fellowship of the National Institutes of Health, U.S. 
Public Health Service and the Commission on Liver Disease of the Armed Forces Epidemio- 


lovical Board. 


Present address: 108 North State Street, Chicago 2, Illinois. 
{Present address: 180 Broadway, Richmond, California. 


‘A minor fraction of the 17-ketosteroids is derived from the hepatic degradation of Cu 
st roids of the pregnane series; for example, about 10 to 12% of a tracer dose of cortisol is 


ex reted as 17-ketosteroids. 


(75/301) 


| 
) 
i 
/ 

ia 
el 
yn 


76/302 The American Journal of the Medical Sciences * 


Results. Normats. Urinary 17-ketos- 
teroids in 33 normal men ranged from 
1.8 to 20.8 mg. per 24 hours, and av- 
eraged 9.7 mg. per 24 hours (Table 1, 
Fig. 1). The ages ranged from 18 to 80, 
values at the upper extreme of age 
(71 to 80 years) being responsible for 
a somewhat lower mean than in studies 
where extreme age groups are not in- 
cluded. When only the age groups 
from 21 to 60 years are considered, 
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The wide range probably results from 
several factors: age, sex, severity and 
stage of disease as well as kind of dis- 
ease. Figure 2 illustrates serial 17- 
ketosteroid determinations in the 
course of 2 cases of acute hepatitis: the 
levels are low in the acute stage and 
return to normal as the patient im- 
proves. 

crrrHosis. In the group of 41 patients 
with cirrhosis, the mean urinary 17- 


TABLE 1.—24-HOUR URINARY 17-KETOSTEROID EXCRETION WITH RESPECT TO 


AGE IN NORMAL SUBJECTS AND 


PATIENTS WITH LIVER DISEASE 


OBSTRUCTIVE 
HEPATITIS 
JAUNDICE HEMOLYTIC 
IRRHOS! 
AGE NORMALS c Osis JAUNDICE 
GROUPS Inf HSJ | Tox Hep.| Total Benign Molignont 
TOTAL TOTAY 
NoCoses } 2 | 2 | 4 2 2 4 Hi 
Meon Volue] 6 50/56 45 a7 | 46 24 
$3 | 40] 40 ‘39 2 : 
a 4 39 22 
Range 68/60/68 s0 } 25 
MG/24 4 
No Cases 10 si; 4] ' 2 6 " 2 2 
21-40 MeonVolue}ii9 | 48/37/23) 62] 60 | 29 | 34 3 
| | 1235/65 235/65 235 9 | 42) 42 
No Coses | 11 3 ' ' 2 2 14 20 4 
MeonVolue} 117 | 7.2 76 98 ge | 44 | 23 | 37] 36) 39 3) 
Ronge 57/59 | 57 76] 12 | 0.7 Jor 33 26 
94 [208 120 a7 | 92 [39 | 39 | 39 
No Coses 3 4 ? 5 5 4 4 4 
61-70 Meon Volue 9 76 40 40 42 
32,32 ‘a 14 17 1? 1? 
| 90 79 101 101 | 10.1 
No Coses ? 2 ' 2 2 5 
71-80 MeonVolue] 44/41 | 43 13 46 46 35 27 
Ron | 
98| 46\98 46) 28 |46 | 46 
No Coses | 33 | 17 | SO 4] ' 28 ' 2 3 ‘4 i? 2 
TOTALS Meon Volue} 97/65 | 66 90/45/37) 23/44/66 | 65 | 48 | 2 42 
|208 76 92/55 |92 33] 39 jor | 25 


the mean is raised to 11.8 mg. per 24 
hours (range 5.8 to 20.8 mg. per 24 
hours). In normal women, the range 
was from 3.2 to 11.6 mg. per 24 hours 
with a mean of 6.5 mg. per 24 hours. 
When only the age groups from 21 to 
60 years are considered, the mean for 
women rises to 7.7 mg. per 24 hours 
(range 5.3 to 11.6 mg. per 24 hours). 
These data agree with reported values. 

HEPATITIS. The mean in 15 cases of 
acute hepatitis was 6.5 mg. per 24 hours 
(range 1.2 to 23.5 mg. per 24 hours). 


ketosteroid excretion was 4.2 mg. per 
24 hours (range 0.7 to 9.2 mg. per 24 
hours, Table 1, Fig. 1). The mean for 
the men was 4.8 mg. per 24 hours 
(range 1.1 to 9.2 mg. per 24 hours). 
The mean for the women was 2.9 mg. 
per 24 hours (range 0.7 to 9.2 mg. 
er 24 hours). Figure 1 shows that 
while most of the patients with cirrlo- 
sis had very low urinary excretions of 
17-ketosteroids, there were several 
with normal levels. Unlike the situa- 
tion with acute hepatitis where cor’e- 


tenth 


Franklin et al.: THE 17-KETOSTEROIDS IN LIVER DISEASE 


77/303 


OBSTRUCTIVE_HEMOLYTIC 
ed 4 4 4 
16 
2 12 : e 4 4 e 4 
10 + ce e 7 e 4 e 4 
° > 20 40 60 600 20 4060 600 20 40 60 60 0 20 40 60800 20 40 60 
Age FEMALE 
MALE 


Fig. 1.—24-hour urinary 17-ketosteroid excretion with respect to age in normal subjects and 
patients with liver disease. 
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F. +, 2.—Pattern of serial 17-ketosteroid analyses in patients with liver disease. Note persis- 
te tly low values in cirrhosis and obstructive jaundice in contrast to the regaining of normal 


levels in patients with infectious hepatitis as clinical improvement occurs. 
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lation between stage of disease and 17- 
ketosteroid excretion was good, in 
the cirrhotic 17-ketosteroid excretion 
tended to be low regardless of the 
stage of the disease. 

In cirrhosis, unlike acute hepatitis, 
significant elevation of 17-ketosteroid 
excretion did not occur when serial 
determinations were made over periods 
of days to months (Fig. 2). However, 
unlike the patients with acute hepa- 
titis, most of the patients with cirrhosis 


I7- Ketosteroids in 


Fig. 3.—24-hour urinary 17-ketosteroid excretion and liver function tests. 


correlation with cholesterol esters. 


01234 


(range 1.7 to 10.1 mg. per 24 hours). 
The low excretion was not related to 
the age of the subjects. Women consis- 
tently excreted less than men. 

HEMOLYTIC JAUNDICE (Table 1, Fig. 
1). Both patients were young men in 
the 10- to 20-year age group and had 
congenital hemolytic jaundice. They 
were retarded in growth and sexual 
development, which undoubtedly con- 
tributed to the low levels found in 
these 2 patients. 


; 5; Se § 280; . 
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Note slight 


A high serum bilirubin is associated with low urinary 


17-ketosteroids. 


did not improve. They reached a low 
plateau which they did not exceed. 
OBSTRUCTIVE JAUNDICE. The 17-ketos- 
teroid excretion was low in patients 
with extrahepatic obstructive jaundice 
(Table 1, Fig. 1) of both benign and 
malignant types. The mean for patients 
with obstruction of benign origin was 
2.7 mg. per 24 hours (range 0.9 to 3.9 
mg. per 24 hours). The mean for pa- 
tients with obstruction caused by ma- 
lignancy was 3.3 mg. per 24 hours 


Correlation between 17-ketosteroid 
excretion and the standard hepatic 
function tests was poor (Fig. 3). There 
is a suggestion of a correlation between 
cholesterol esters and 17-ketosteroid ex- 
cretion. Patients with high serum 
bilirubin invariably showed low 1°- 
ketosteroid excretion; the converse wes 
not true, since patients with low serum 
bilirubin had low as well as norm: ! 
levels of 17-ketosteroid excretion. 1" - 


Ketosteroid excretion correlates fair! 
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well with creatinine excretion, and less 
well with urine volume (Fig. 4). 
Discussion. The finding that urinary 
excretion of 17-ketosteroids is low in 
patients with liver disease agrees with 
the experience of other workers (Birke 


Creatinine in 9" hes 


an initial rise in the concentration of 
these substances in the blood. The in- 
creased concentration of 17-ketosteroid 
precursors would then suppress their 
production or release, or both, via ho- 
meostatic control mechanisms. Because 


Specific Gravity 


88 


Urinary Volume in™, 


23456 


7 8 9 10 II 12 13 14 24 


17- Ketosteroids in Mg), 4 hrs. 


Fig. 4—Comparison of 24-hour urinary 17-ketosteroid excretion with the volume, specific 
gravity, and creatinine content of the specimens. The best correlation is with creatinine. 


ond Plantin', Peterson, Guerra and 
‘borov®). A variety of explanations has 
»een advanced for this finding. We be- 
‘eve it to be the result of the liver dis- 
case. At the onset of liver damage the 
cecreased rate of metabolism of 17- 
hetosteroid precursors must result in 


of the decreased requirement resulting 
from decreased hepatic destruction, a 
new equilibrium based on decreased 
production rate would result. The de- 
creased daily production of 17-ketos- 
teroid precursors would then result in 
a lowered 24-hour 17-ketosteroid excre- 
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tion, since the latter is a rough integra- 
tion of daily production. Thus, in 
chronic liver disease, a relatively stable 
equilibrium of decreased catabolism 
coupled with decreased production re- 
sults in chronically low 17-ketosteroid 
excretion. 

The pattern of the serial 17-ketoste- 
roid determinations in acute hepatitis 
fits this concept. The initial low levels 
are followed by a rise to normal values 
as liver function improves. Metabolism 
of 17-ketosteroid precursors undergoes 
acute impairment initially at the time 
of maximum insult to the liver. This 
would result in an initial rise in blood 
level and consequent fall in adrenal 
production or release of 17-ketosteroid 
precursors, or both. With the return 
of liver function to normal, the in- 
creased metabolism would lead to in- 
creased production of 17-ketosteroid 
precursors required to maintain equil- 
ibrium and is reflected by the return of 
17-ketosteroid excretion to normal 
values. 

The reason for the hormonal imbal- 
ance associated with liver disease is 
difficult to understand. We assume that 
at the time impairment of hepatic func- 
tion begins there is initially an excess 
of all hormones metabolized by the 
liver. Thereafter, homeostatic mecha- 
nisms reach a new equilibrium where 
hormonal balance is _ re-established. 


Thus, even with a differential impair- 
ment of the liver’s ability to metabo- 
lize C2, corticosteroids and Cy, steroids 
from the adrenal and testis as com- 
pared with C,, estrane derivatives, it 
is difficult to account for the hormonal 
imbalance. If adrenal estrogen produc- 
tion were to continue unabated despite 
a decreased rate of hepatic inactiva- 
tion, the relative excess of estrogen 
would cause hormonal imbalance. 

The testicular atrophy associated 
with liver disease might be explained 
as follows: since there is a dual source 
for the androgenic 17-ketosteroid pre- 
cursors, that is, both adrenal and testis, 
an increase in adrenal androgens might 
depress pituitary factors controlling the 
testis. Thus, testicular atrophy might 
result in the presence of circulating 
adrenal androgen, by the same mecha- 
nism that androgen administration pro- 
duces testicular atrophy. 

Summary. Low urinary 17-ketoste- 
roid excretion has been demonstrated 
in patients with a wide variety of liver 
diseases. This finding is consistent with 
the hypothesis: decreased catabolism 
of 17-ketosteroid precursors because 
of liver disease — rise in their effective 
concentration — inhibition of produc- 
tion and release of 17-ketosteroid pre- 
cursors — decreased excretion of 
metabolites. 


Dorfman, R. I.: in Pincus, G., and Thiman, K. V.: The Hormones, Vol. III, Chapter 12, 


. Levinson, S. A., and MacFate, R. P.: Clinical Laboratory Diagnosis, 4th ed. Philadelphia: 


J. Lab. & Clin. Med., 43, 58, 1954. 
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RESPIRATORY AND CARDIAC DEATHS IN LOS ANGELES 
SMOGS DURING 1956, 1957 ANI) 1958 


By C. A. 


Mitts, M.D. 


PROFESSOR OF EXPERIMENTAL MEDICINE, UNIVERSITY OF CINCINNATI 
CINCINNATI, OHIO 


OZONE smogs’ continue to keep pace 
with the ever-increasing numbers of 
liquid-fuel motors operating in today’s 
urban areas. It thus remains important 
that associated community health haz- 
ards be kept closely evaluated. The Los 
Angeles metropolitan area still remains 
the best locality for such evaluation, 
with the most complete and continuous 
air pollution data anywhere available. 

Our earlier studies, showing a signifi- 
cant relationship between respiratory- 
cardiac deaths and Los Angeles smogs, 
have been criticized as not being based 
on actual smog analysis*, or on the 
relating of oxidant readings from Pasa- 
dena alone to deaths throughout the 
whole county®, or because of my at- 
tempts at daily death adjustments to 
eliminate seasonal trends and secure 
comparable death data throughout the 
year for correlation studies. In the 
present study on data for the years, 
1956, 1957 and 1958, all these points 
of criticism have been eliminated, but 
without changing in any way the earlier 
findings on positive death-smog rela- 
tionships. 

In Table I are presented three sets 
of data for the 3 years (1956, 1957 
and 1958): 1) daily death data for 
Los Angeles County from respiratory 
and cardiac causes (ISC +470-527, 
100-468) kindly supplied by the Cali- 
fornia Department of Public Health; 
“) the daily average of the highest 
measured oxidant concentrations (po- 
‘assium iodide method ) recorded at all 
of the several stations operated by the 

.os Angeles County Air Pollution Con- 


trol District; and 3) the Los Angeles 
daily maximum temperatures ob- 
tained from Weather Bureau records. 

The data for 1955 were not included 
in the analysis since daily oxidant 
maxima were available for only one 
station during the first 6 months and 
coverage was too incomplete to be of 
value for the additional stations estab- 
lished during the latter half of the 
year. Oxidant data kindly supplied by 
the L.A. County Air Pollution Control 
District included daily maximum read- 
ings at the following numbered station 
locations: 


434 S. San Pedro St., Los Angeles 

. 4409 W. Pico Blvd., W. Los Angeles 

. 6122 2 N. Figueroa St., Highland 

Park 

Raymond Ave. & Holly St., Mem- 

orial Park, Pasadena; Colorado & 

Fair Oaks, Pasadena 

8841 E. Slawson Ave., Rivera 

. 2720 4 Peck Rd., El Monte 

827 N. Azusa Ave., Azusa 

19947 E. Valley Blvd., Walnut 

. 1508 Burbank Blvd., Burbank 

19630 Sherman Way, Pasadena 

4436 West Imperial Highway, 

Lennox 

. 1657 Gramercy Ave., Torrence 

. 5201 Santa Fe Ave., Vernon 

. Fifth and Olive Sts., Pershing Sq., 
Los Angeles 

59. 301 Coast Blvd., El Segundo, Los 

Angeles 

60. 803 Loren Ave., Azusa 

61. 844 S. LaBrea, W. Los Angeles 

62. 21505 S. Avalon, Dominguez 


(81/307) 


82/308 The American Journal of the Medical Sciences + 


March, 1960 


TABLE 1.—DAILY RESPIRATORY AND CARDIAC DEATHS(D), AVERAGE OF 
Jan. Feb. March April May June 

Day D O T DO T DO T DO T DO T DO T 
1 66 11 71 75 6 76 74 7 67 70 85 61 61 8 69 64 15 76 
2 69 11 64 61 5 66 61 6 67 80 66) «663 68 7 68 59 16 77 
3 77 «#12 #70 70 3 62 75 #12 65 76 «65 638 69 13 73 58 16 77 
+ 84 11 73 79 #65) «663 70 66 6 62 60 21 84 60 O 79 
5 60 9 77 a. & @& 58 15 72 65 8 65 71 23 79 54.12 77 
6 64 9 72 63 12 68 62 4 54 68 4 57 64 13 77 55 16 77 
7 85 13 79 56 60 «60 75 7 62 53. 69 51 10 78 
8 73 #19 74 75 7 68 76 9 64 7 #15 = 69 11 69 58 9 77 
9 66 23 70 75 #9 67 67 8 66 87 @2 75 7% 7 G7 65 13 80 
10 77 #14 «64 92 14 67 62 6 66 78 24 83 59 & 69 65 13 76 
11 65 16 66 81 17 70 61 9 59 7. It. OF 62. 6 67 55 9 TA 
12 69 14 bad 73 «8 62 82. 6 60 62 14 86 62 10 73 47 8 76 
13 64 12 64 84 8 69 71 4 59 68 20 83 60 17 75 61 15 77 
14 95 13 70 76 15 68 80 4 61 84 15 88 59 25 83 62 30 86 
15 70 17 75 86 3. 56 78 16 91 69 28 S84 56 20 82 
16 88 22 80 67 27 78 78 6 69 69 9 76 56 20 77 57 23 84 
17 76 17 80 81 29 77 82 4 65 74 «75 68 19 79 7 ‘81 
18 84 13 73 71 8 63 59 11 67 74 14 72 67 18 79 68 15 84 
19 98 8 7 62 4 @4 80 19 73 66 23 86 7 19 81 71 14 88 
20 87 10 69 57 18 72 74 4 62 69 23 96 60 21 82 71 #15 84 
21 71 9 63 77 @1 76 73 4 65 79 26 91 70 21 70 71 16 83 
22 68 13 66 51 8 66 88 6 66 63 14 79 58 20 80 59 15 86 
23 74 «#11 «67 70 Il 66 83 4 64 68 15 77 60 15 82 44.17 87 
24 88 2 57 71 9 66 733 7 66 7O ll 75 56 $17 8i 63 13 8% 
25 79 «(64 68 4 67 90 68 67 16 73 53 16 81 62 13 84 
26 66 4 64 74 6 68 77 «#11 68 68 18 73 74 21 83 57 18 84 
7 74 15 68 77 #12 69 79 864 60 61 17 75 57 16 81 53 19 85 
28 64 17 70 75 11 66 or 7 @ 68 13 72 71 26 87 50 23) 85 
29 65 8 62 61 9 66 69 9 69 70 26-85 53. 13 81 
30 76 65 73 7 64 8 @ 50 9 47 16 81 
31 v7 83 5 64 - 63 15 78 

Aver. 74.8 12.1 69.2 71.5 11.467.8 73.1 7364.5 Th. 413.975. 1 63.2 16. 377.4 58.115.3 80.8 


63. San Vicente & Wilshire Blvd., 
Sawtelle 
64. 862 Villa St., Pasadena 


For the year 1956, data supplied 
covered stations 1, 2, 3, 4, 5, 6, 7, 8, 9, 
11, 12, 13, 15, 56, and 58; for 1957, 
additional stations 59, 60, and 61; and 
for 1958, 1, 4, 5, 8, 9, 12, 13, 15, 58, 59, 
60, 61, 62, 63, and 64. The data series 
were not complete for all days at every 
station, but the coverage afforded 
seemed adequate to provide a fairly 


stable average daily maximum figure. 

Since respiratory and cardiac deaths 
rise sharply during the heat waves of 
Los Angeles’ worst smog months, the 
suggestion has been put forth repeat- 
edly that it is the heat, not the oxidant 
smogs, which bring on the rise in such 
deaths. Certainly no one doubts that 
excessive heat can kill, but most studies 
(Borden, Waddill and Grier?, Ferris 
et al.*, Harrison*, Mills? and Mills and 
Ogle*) have found heat deaths largely 
restricted to temperatures above 95 


Mills: 


OXIDANT MAXIMA), 


AND TEMPERATURE MAXIMA, 
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FOR YEAR 1958. 


July August September October November December 
Day D UO T DO T DO T @ fF @ F DO T 
1 41 12 81 57 14 386 54.15) 84 60 26° 87 74 20 80 82 15 77 
2 63 81 46 15 85 55 15) 82 40 24 99 77 19 59 23 BS 
3 61 14 81 66 15 86 48 14 8$i 68 16 102 73 21 83 90 24 89 
+ 58 14 80 56 21 84 55 19) 83 57 22 99 57 29 83 85 17 75 
5 67 15 8 47 15 84 59 23 91 57 10 81 3 32 78 66 10 66 
6 78 #12 79 14 85 59 16 93 53. 7 81 35 82 76 18 67 
7 59 19 84 74 14 84 71 15 9 59 13 76 51 22 73 61 19 66 
8 59 22 90 71 16 8&2 68 19 90 61 18 77 66 25 75 64 16 63 
9 59 32 93 58 20 89 53 23 90 67 19 77 56 17 70 64 26 66 
10 60 50) 95 53 21 89 57 18 88 68 18 77 58 6) 67 85 24 86 
11 67 30) 88 38 14 87 71 21 84 43 17 77 61 6 65 74 21 85 
12 60 21 88 58 20 90 51 13 82 49 21 69 7 68 75 #19 #79 
13 60 15 83 54.6417 87 54°13 78 58 29 91 50 18 71 74 24 76 
14 49 15 80 61 20 9 54 16 386 50 36 65 14 68 80 «83 
15 66 13 79 73 #15 84 77 96 Wl 68 6 60 80 4 77 
16 56 15 79 74 #17 86 52 25 96 76 23 104 62 14 82 
17 53 16 80 49 12 82 61 23 90 71 27 102 75 12 61 75 14 81 
18 57 19 81 57 13° 81 57 30 92 65 40 91 83 15 68 74 19 73 
19 52 16 81 55 13 82 68 33° 89 46 14 & 68 17 60 80 14 65 
20 65 13 81 49 14 81 53 29 92 65 13° 80 78 17 57 78 
21 51 18 81 51 14 81 41 20 84 60 15 83 80 19 80 83 19 67 
22 49 14 79 64 15 81 47 10 77 46 17 77 74 33° 80 94 #18 64 
23 65 14 79 45 14 80 58 3 67 sa. 7 7 82 36 77 64 10 66 
24 48 12 81 58 14 83 56 53.8 O71 73- 22 72 54 11 66 
25 55 15) 80 64 16 86 49 23 90 65 5 68 78 #18 73 67 10 65 
26 51 15 8 66 13° 86 77 32 94 48 14 71 i i 71 WW 65 
27 62 13 8 49 14 83 67 20 92 66 17 74 77 #15 «68 94 6 61 
28 69 19 8 61 17 83 63 19 91 58 30 80 74 #17 #76 58 66 
29 58 16 80 52 16 81 64 22 85 62 21 88 72 10 75 72 Wl 7i 
30 48 25 94 62 18 84 54 21 84 52. 14 84 61 12 76 77 8 7 
31 56 19 89 44 #17 383 65 11 80 57 9 75 
Aver. 58. 3 17.3 83. 1 57.515.884.4 58.419.686.9 58418.788.9 69.517.973.2 73.315.272.5 


F. unless there is an associated high 
humidity. In our study of oxidant-death 
relationships in the low-humidity heat 
of Los Angeles, therefore, we have ex- 
cluded from these calculations all days 
with drybulb temperatures in excess of 
96° F. 

The first important finding in our 
analysis of the data in Table 1 is that 
oxidant maxima are clearly and sig- 
nificantly related to daily temperature 
maxima at all seasons of the year and 
at daily temperature maxima ranging 
from 46° F. to 104° F. 


This evident relationship between 
oxidant and temperature maxima is of 
a high degree of mathematical signi- 
ficance, as indicated by the correlation 
coefficients calculated for the January- 
February and July-August periods of 
each of the 3 years: 


January-February 


1956-r = .676, p>.0001 
1957-1 = .539, p>.0001 
1958-1 = .726, p>.000. 


August-July 


r = .628, p>.0001 
r = .438, p>.001 
r = .635, p>.0001 


The second finding of great impor- 
tance is that a clear relationship exists 
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TABLE 1. (continued) YEAR 1957 


January 


February 


Dy DOT DOT DO 


68 77 #14 64 66 


1 81 9 

2 73 13 74 +100 9 59 59 «6 
3 89 11 68 59 68) «(64 
+ 89 2 57 64 13 68 66 13 
5 82 4 62 84 12 72 66 7 
6 59 67 88 15 72 69 16 
7 71 64 «(57 72 #13 63 60 26 
8 65 5 


63 @& 59 «10 
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March 


March, 1960 


May June 


DOT DOT DOT 


7 69 52.5 71 
61 11 66 50 5 6S 50 7 72 
62 9 64 55 3 G62 63 12 75 
5 18 78 


17 64 12 72 62 26 64 7 64 72 12 81 11 100 
18 51 10 72 72 #16 «63 68 6 62 5 666 59 6 68 76 #19 104 
19 64 12 67 76 5 60 51 ol 54 6 63 97 4 71 88 23 96 
20 67 4 54 70 3 68 57 10 5l 4 57 638 6) 67 66 17 86 
21 790609 57 12 65 60 5 76 7 6 66 8 71 86 
22 62 11 61 62 11 68 71 6 53 4 59 78 6 72 66 13) 80 
23 58 $3 651 56 4 «+68 59 746 16 7 68 71 #17 «#85 
24 77 2 56 65 7 67 69 15 67 10° 68 67 10 72 47 27 85 
25 69 4 61 75 13 69 75 22 61 14 70 56 22 79 58 18 87 
26 66 15 68 70-20 47 25 79 51 18 8S 57 20 85 
27 51 4 48 70 #15 69 77 «=°20 67 24 79 65 10 77 59 #11 «83 
28 74 5 49 63 6 62 74 22 52 17 «85 65 8 71 57 9 79 
29 68 4 49 61 10 99 18 75 61 & 70 38 9 80 
30 80 6 58 73° #10 65 18 72 68 ll 71 57 9 78 
31 82 10 61 72 12 61 18 79 

Aver. 70.7 6.861.3 70.410.567.9 64.011.270.5 62.211.369.9 58.6 9.8719 61.314.875.9 


between excess respiratory and cardiac 
deaths and prevailing average oxidant 
maxima over the 3-year period. In 
order to establish this finding the oxi- 
dant maxima (average for all stations ) 
for each day was related to that day’s 
deviation from the month’s daily aver- 
age for such deaths. Table 3 presents 
the 3-year summation of such daily 
deviation from the monthly average, 
grouped by increasing oxidant con- 
centrations. 


In Table 3 there is an evident grada- 
tion upward in the number of excess 
respiratory and cardiac deaths (above 
the daily average for each month), ris- 
ing from a deficit of —2.03 per day at 
the 0 to 4 pphm oxidant levels as the 
zero grouping, the days with oxidant 
maxima of 35 pphm or over exhibit 
an excess of 5.03 respiratory and car- 
diac deaths per day. The total excess 
above the zero grouping would be 
881 deaths for the 3-year period. Since 


64 68 6 68 52 14 72 58 20 81 
638 67 9 79 53 12 7i 72 20 89 
66 70 #18 76 63. #19 76 73 =«=O4 
70 65 14 76 61 16 78 57 20 94 
67 54 19 74 67 10 71 58 20 8&3 
. 75 64 7 61 44 11 73 64 14 80 
S4+4 52 Ss 48 6 67 66 11 738 
: 65 62 19 78 67 5 70 65 5§ 7 
9 89 6 66 52 7 68 69 8 59 
10 64 8 59 88 14 76 56 11 7i 
ll 74 4 638 72 14 78 46 & 68 
12 63 2 63 78 18 88 63 7 66 
13 60 8 63 62 26 86 62 7 69 66 19 72 44 6 69 47 8 68 
14 72 8 62 69 16 79 71 #18 74 65 OS sa 56 5 69 70 10 738 
15 65 10 64 64 5 60 70 #18 70 68 8 73 48 11 73 49 9 74 
16 59 12 738 70 38 60 54 4 62 54 & 65 54 16 77 62 18 8&7 
{ 
‘ 
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TABLE 1. (Continued) YEAR 1957 
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July August September Ocotober November December 
Day D O T DO T DO T DO T D Oo fF DO T 
1 72 #16 84 60 19 95 62 19 84 73 #18 82 6s 7 7 83 11 77 
2 54 20 92 63 15 90 76 #11 62 15 76 56 84 21 77 
3 61 24 96 44.615 85 56 16 80 51 6 74 61 4 62 63 9 81 
4 50 20 102 64 16 83 49 #17 82 58 14 75 70 7 66 79 8 7 
5 67 9 90 44 15 82 58 20 84 43 22 77 65 8 64 67 5 57 
6 55 10) 87 61 11 82 50 23 65 12 75 76 67 82 12 66 
7 52 15 87 48 15 80 57 2 89 59 21 76 69 14 69 73 #18 74 
8 56 16 98 59 15 83 54 15 88 79 2 80 83 23 70 74 19 80 
9 62 13) 85 63 15 85 55 59 22 82 85 26 72 87 16 84 
10 50 14 «81 51 15 85 44° #18 80 65 15 75 70 21 70 72 22 82 
11 57 17 91 55 17 84 58 22 81 70 4 71 79 #17 «+69 64 18 82 
12 51 14 88 58 23 87 52. 18 81 49 7 69 75 15 7% 67 16 78 
13 46 15 85 55 15 90 66 12 81 52. 6 O67 72 11 67 81 10 73 
14 57 22 89 53.419 91 57 11 78 67 10 72 65 8 65 $1 5 68 
15 62 22 93 65 20 90 52 18 80 69 5 70 80 68) O66 72 2 64 
16 59 18 88 61 22 94 57 12 74 57 18 75 68 7 63 83 3) (66 
17 39° 60 19 93 73 8 76 72 25 80 79 9 66 79 9 66 
18 55 12 82 55 12 90 53 15 79 53. O68 80 14 69 65 6 60 
19 57 «14 «83 57 14 91 52. 16 78 60 9 69 77 #13 «69 76 11) 66 
20 51 14 83 56 89 58 15 77 57 4 «467 85 24 69 17 71 
21 49 10) 80 54° S84 50 29) 81 80 9 469 64 9 78 61 15 66 
22 59 14 83 58 20 92 63 30) 88 72 9 70 86 5 68 84 68 63 
23 72 15 84 51 21 90 57 30) 85 80 15 74 73 14 74 70 12 69 
24 54 200 86 57 16 88 62 37 90 58 21 81 74 22 79 69 16 68 
25 49 15 83 42. 16 90 59 16 85 71 26 88 90° 27 83 87 15 76 
26 60 12 81 48 21 86 57 17 80 88 14 81 70 22 72 72 #15 73 
7 47 14 8&2 45 30 92 58 26 84 72 11 86 85 21 70 83 12 68 
28 56 11 81 48 23 87 60 30 87 68 10 75 75 17 7 67 13 68 
29 69 18 87 59 78 53°19) 87 63 14 81 91 #12 76 69 20 71 
30 53 22 94 54.13 77 57 20 85 59 7 77 65 5 76 77 12 738 
31, 73 25 94 52 14 82 73 6 70 73 11 76 
Aver. 56.615.886.9 54.216.886.9 57.219.582.5 65.013.175.2 74.513.5 70.4  74.612.571.5 


(56.8 30 days) 


this first calculation is based upon 
monthly means which themselves are 
obviously influenced by prevailing oxi- 
dant levels, we have made a separate 
grouping for the 5-month period of 
January through May (second section 
of Table 3) and then used this as a 
basis for calculation of upward cor- 
rections in daily deaths for the months 
of higher oxidant readings. Such cor- 
rection indicates that 240 more deaths 


should be added to the 881 indicated 


in the first section of Table 3, giving 
a grand total of 1121 excess respira- 
tory and cardiac deaths associated with 
oxidant maxima above the 0 to 4 pphm 
base level during the 3-year period. 
It can scarcely be a coincidence that 
this represents only a slightly higher 
excess than the 334 for 1954 reported 
in our previous study’. 

The use of correlation methods to 
the oxidant-death data of Table 1 yields 
significant findings only during those 
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TABLE 1. (Continued) YEAR 1956 
Jan iuary February March April May June 
Day D 0 D o fF D @T D 0 D Tf DOT 
1 65 11 61 56 12 64 74 21 68 69 5 60 66 10 67 48 26 82 
2 76 #15 67 66 10 62 66 17 74 64 11 638 51 21 68 54 20 76 
3 83 14 77 59 15 64 78 15 69 82 10 63 53.15 70 63 17 78 
+ 66 22 71 71 20 65 69 13 65 70 13 73 48 4 67 64 14 76 
5 75 20 65 65 8 57 79 68) O62 56 11 71 68 5 70 57 12 75 
6 67 20 65 74 #10 65 71 6 63 55 21 71 63 5 68 60 14 75 
7 66 22 65 58 14 65 70 14 67 62 14 70 68 9 70 58 20 77 
8 94 17 66 59 «9S O65 73 19 76 78 10 67 62 10 71 46 26 78 
9 61 26 66 55 10 68 66 22 74 638 13 69 61 4 66 49 23 78 
10 63 15 63 81 18 70 60 14 70 75 4 60 55 0CiB8B O67 65 21 80 
11 70 19 73 64 32 70 81 9 60 64 4 60 56 10 66 62 25 89 
12 80 29 75 77 59 67 8 66 S$ 8) 59 #12 «69 57 26 90 
13 77 16 68 64 7 56 71 12 #67 68 4 55 78 15 80 71 25 89 
14 70 3S & 79 9 60 78 9 65 77 9 63 58 13 85 42 12 78 
15 68 5 59 66 7 59 68 18 75 73 #10 64 69 18 96 48 12 78 
16 75 7 68 74 6 S57 73 18 82 68 9 68 78 20 99 50 18 76 
17 56 12 67 68 9 58 69 24 83 567 «262 69 15 82 59 16 77 
18 79 20 70 67 8 58 65 21 74 55 5 61 48 21 82 45 12 73 
19 70 #15 64 62 10 58 73 it 69 21 7 53 18 79 48 13 77 
20 59 4 «(O55 65 11 638 66 17 71 85 18 86 48 12 77 52 14 73 
21 52 12 64 68 13 67 69 17 78 59 24 78 59 16 78 40 14 77 
22 46 4 58 68 6 60 73 12 #66 63 22 78 55 19 73 48 16 78 
23 45 4 60 70 3 54 82 25 76 69 12 65 57 16 68 49 18 79 
24 66 6 61 82 7 58 7 2 T7 638 9 69 438 6 64 61 18 80 
25 60 2 54 78 9 59 73 15 68 68 7 67 58 5 64 22 81 
26 60 2 56 9 65 67 48 5 638 56 55 22 87 
27 84 5 62 80 12 65 75 12 76 68 -5 65 56 8) O65 55 22 88 
28 54. 10 59 74 #18 66 77 14 84 79 12 67 63 10 67 53 16 88 
29 70 7 59 66 12 64 58 16 79 49 10 69 49 10 66 57 11 85 
30 64 6 60 58 13 71 62 12 65 51 11 70 54 8 80 
31 69 7 61 52 5 60 52 17 74 


Aver. 67.412.363.7 67.9 11.5 62.0 


months when daily oxidant figures are 
fairly evenly balanced above and _be- 
low 15 pphm in number of days. Thus, 
September of 1948 had 11 of its 30 
days at oxidant levels below 15 pphm 
and exhibited a correlation coefficient 
of r = .440, .02<p>.01, while the 


Septembers of 1956 and 1957 had only 
3 and 5 days with oxidant below 15 
pphm and exhibited insignificant cor- 
relation coefficients. Wide day-to-day 
fluctuations in these deaths provide the 
main handicap to direct correlation 


70.214.871.0 65.7 10.9 66.5 


58.211.972.7 53.917.479.8 


studies, overshadowing the lesser vari- 
ations associated with oxidant level as 
only one of the many potential causes 
of such deaths. It is thus doubly signifi- 
cant that associations of such positive 
character as those carried out in Table 
3 should emerge. 

Discussion. From this analysis of 
1956, 1957, and 1958 data, it becomes 
obvious 1) that Los Angeles oxidant 
maxima are directly and significantly 
related to temperature maxima at 
ranges from 46° to 104° F., and 2) 


] 
7 
| 
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TABLE 1. (Continued) YEAR 1956 

July August September October November December 

Dy DOT DOT DOT DOT DOT DOT 
1 49 5 7% 54 13 80 41 19 82 57 13 80 56 5 7 68 19 77 
2 45 7 72 43 12 76 60 19 81 63 6 78 69 10 72 67 @ 7% 
$ 55 11 73 48 12 76 49 17 81 57 13 80 80 8 72 75 18 64 
4 69 15 78 53 15 79 51 20 8 58 3 69 7 9 72 60 11 64 
5 55 21 79 43 20 8 41 16 82 48 10 7 69 2 7% 72 6 GI 
6 54 21 81 Gl 19 83 62 20 8 65 11 73 65 18 91 8 6 61 
7 63 17 8&2 64 16 83 59 2% 87 67 9 7% 87 15 91 61 5 GI 
8 43 14 79 51 20 83 63 33 90 51 16 79 72 12 93 69 9 64 
9 59 26 84 69 23 84 54 26102 73 27 80 BF 11 94 77 12 7% 
11 66 23 81 58 15 79 56 18 89 58 9 73 7 id 86 64 13 68 
12 55 10 77 «41 15 79 57 19 83 «57 «12 BS 
13 49 «13 80 «58 18 80. 64 2 8 55 14 76 Gl 12 64 73 17 77 
14 41 14 79 53 17 8 60 2 9 55 14 7 67 13 7 67 15 7 
15 67 10 81 46 21 8 25 7B 
16 70 17 83 46 14 84 66 14 98 52 17 7% 57 8 80 77 13 738 
17 61 18 8 49 12 81 57 2 93 56 17 7H 62 12 83 72 18 78 
18 62 17 8 46 17 81 65 2 90 52 12 68 60 12 77 64 I 7 
19 46 19 82 59 15 79 51 20 89 «60 22 78 «68 8 69 66 10 7% 
21 «15 83 «52 26 86 46 5G 8H 
2 61 15 87 68 2 9 58 17 83 66 12 76 57 10 82 59 9 66 
23 54 21 87 64 24 98 52 17 86 55 4 69 83 18 Be 74 10 70 
2 51 18 8 55 16 8 50 32 91 68 10 79 7 9 8 69 9 70 
28 «458 18 8 56 6 70 54 2 96 72 4 63 67 81 79 82 
31-50 «19 81 77 58 11 70 82 14 72 

56.016481.6 54.316.581.5 55.621.988.6 58.612.574.9 70.012.580.0 71.9 13.172.3 
(55.0 28 days) 


that oxidant maxima are directly re- 
lated to the daily numbers of cardiac 
and respiratory deaths through the year 
regardless of actual temperature level. 
While it is true that excessive heat can 
kill (hence our exclusion of all days 
with temperature maxima above 96° 
F.), one cannot logically relate daily 
temperature maxima below 95° F. 
directly with the occurrence of cardiac 
and respiratory deaths in the Los 
Angeles population. It, therefore, be- 
comes increasingly clear that oxidant 


per se is significantly related to such 
deaths as well as to temperature level. 

It also becomes obvious that maxi- 
mum allowable concentrations of total 
oxidant (as determined by the potas- 
sium iodide method) should not ex- 
ceed 10 pphm (0.1 ppm) if the com- 
munity health is not to be endangered. 
This is the same maximum allowable 
concentration established some years 
ago by Industrial Health experts for 
healthy in-plant workers, and it is the 
same community limit recently recom- 
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mended! by the Committee on Preven- 
tive Medicine of the Cincinnati Acad- 
emy of Medicine and formally ap- 
proved by the Academy Council for 
application to the Cincinnati area. 
Careful and extensive Russian studies 
(Ryazanof*) on the toxicity of sulfur 


meter (0.5 mg. per m*, or 0.2 ppm) 
for sulfur dioxide and 0.3 mg. per 
cubic meter for sulfuric acid mists. 
These maximum allowable limits, 
now for the first time formally recom- 
mended for an American community 
by the medical profession, provide the 


TABLE 2.—AVERAGE DAILY OXIDANT MAXIMA VS DAILY TEMPERATURE MAXIMA 
(All L.A. Stations for 1956, 1957, and 1958) 


Temp. Mar. 45-9 50-4 55-9 60-4 65-9 70-4 75-9 80-4 85-9 90-4 95-9 100+ 
Oxidant 3.75 5.76 7.19 10.19 13.28 15.33 16.88 19.36 22.43 23.78 22.00 
Aver. Max. (9) (36) (118) (192) (156) (183) (216) (107) (61) (14) (9) 
Jan. & Feb. 
only 3.75 6.25 7.83 12.19 15.32 17.42 19.50 22.00 

(8) (24) (53) (52) (25) (12) (2) 


July & Aug. 
only - . 7.25 13.17 15.66 17.65 20.54 24.25 20.00 
(4) (23) (85) (43) (26) (4) (1) 


TABLE 3.—DAILY RESPIRATORY-CARDIAC DEATHS VS. DAILY AVERAGE 


OXIDANT MAXIMA 


(1956, 1957, 1958, omitting days with Max. temp. above 96°F.) 


Average Resp. and Cardiac Deaths Taking 0-4 
Oxidant Maz. Dev. from monthly aver. as zero base 

(pphm) 

0-4 130 ( 64 days) 2.03 per day 0.00 

5-9 215 (232 days) “ +1.10 per day 
10-14 - 67 (299 days) 0.2“ « +181 “ 
15-19 +162 (278 days) +0.58 “ “ +2. 
20-24 +192 (198 days) +088 “  “ +291“ 
25-29 +104 ( 52 days) +200 “ * +408 “ “ 
30-34 + 51 ( 18 days) +283 +4.86 “ “ 
35-39 + 22( 4 days) +508 “ 
40+ 8( 1 day ) 

881 
For Jan., Feb., Mar., Apr., May (1956, 1957, 1958) 

0-4 —117.1 ( 58 days) 22“ “ 0.00 
5-9 — (148 00% “ “ 
10-14 + 11.3(121 “ ) +009 “ “ 
15-19 + 39.8(78 “ ) +051 “ “ 
20+ + 89.2(55 “ ) +162“ “ oe 


gases and sulfuric acid mists have led 
to a drastic reduction in maximum al- 
lowable limits for Russian localities, 
and these Russian findings and recom- 
mended limits were adopted also by 
the Academy Council for application 
to the Cincinnati area. The limits rec- 
ommended were 0.5 mg. per cubic 


air pollution engineers with definite 
goals to guide them in their stack and 
motor exhaust preventive engineering. 

Summary. Bringing up-to-date his 
earlier studies on respiratory and car- 
diac deaths in Los Angeles ozone 
smogs (this Journal, 223, 379, 1957), 
the author not only verifies the exis- 
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tence of almost 400 smog-correlated 
deaths a year in Los Angeles County 
but also a direct and close relationship 
between daily maximum temperature 
and ozone (or oxidant) formation in 
the atmosphere there. This close 
ozone-temperature relationship exists 
at temperatures ranging from 46° F. to 
104° F. during the 3-year period. It’ is 
pointed out that the excess deaths on 
smoggy days cannot logically be con- 
sidered heat deaths except at tempera- 
tures above 96° F. in Los Angeles 
low humidities, and therefore that the 
firm conclusion seems fully justified 
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that ozone (or oxidant) smogs them- 
selves carry community health hazards 
at ozone levels above 0.1 ppm. To pre- 
vent atmospheric ozone levels above 
0.1 ppm it is pointed out that auto- 
mobile exhaust output of unburned hy- 
drocarbons (the major source of ozone 
preformers ) would have to be reduced 
by about 85 to 90% from present levels. 
Tables are given of 3-year daily maxi- 
mum temperatures, daily respiratory 
and cardiac deaths, and daily average 
maximum ozone (or oxidant) concen- 
trations for all reporting Los Angeles 
County stations. 
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MOTOR EXHAUST GASES AND LUNG CANCER IN CINCINNATI 


By C. A. Mitts, M.D. 
PROFESSOR OF EXPERIMENTAL MEDICINE, UNIVERSITY OF CINCINNATI, CINCINNATI, OHIO 


Liguw fuel exhaust gases are today 
clearly recognized as the pollution 
source mainly responsible for ozone 
smogs forming in increasing densities 
over American urban communities. 
Such ozone smogs in Los Angeles have 
been shown to be accompanied by sig- 
nificant increases in respiratory and 
cardiac deaths on a county-wide basis 
(Mills*). Can exhaust gas damage be 


urban air pollution and c) exposure to 
motor exhaust gases in urban traffic. 
Statistical handling of the survey data 
did not include lung cancer death rate 
calculations, however, since the survey 
covered only one person in 65 among 
the total living populations in the areas 
surveyed. The lung cancer death rates 
now presented must, therefore, be con- 
sidered as relative and of general com- 


TABLE 1.—COMPARATIVE DEATH FREQUENCIES® AMONG WHITE MALES 
(By Residence Area, Age Decade, and Annual Mileage Driven) 


Polluted Basin Areas 


Suburban Areas 


. Rural Areas 


AL 


A 


~ 


Age Decade Driving Mileage Driving Mileage Driving Mileage 
(years) < 12,000 >12,000 < 12,000 >12,000 <12,000 >12,000 
40-49 28( 6%) 65( 4%) 15( 4%) 31(12%) 6( 8%) 12(11%) 
50-59 95( 11%) 198( 14%) 62( 1%) 177( 14%) 32( 8%) 29( 12%) 
60-69 120( 5%) 806( 0%) 112( 4%) 252( 8%) 55( 3%) 55( 8%) 
40 & over 87( 6%) 172( 6%) 78( 2%) 121( 10%) 36( 4%) 29( 10%) 


*Deaths per 100,000 population at risk per year 


Percentages of “heavy” smokers indicated in parenthesis. 


related more directly to those persons 
most exposed in urban motor traffic? 
Succulent plant damage has _ been 
shown to parallel such motor traffic 
streams: can similar damage be shown 
in man? 

Our Cincinnati survey of 1955 was 
designed with this point in mind, and 
the survey results provided clear evi- 
dences of just such human damage. 
The survey's detailed data were pub- 
lished elsewhere*, along with statistical 
handling which indicated a high de- 
gree of mathematical significance in 
the association between lung cancer 
and a) tobacco smoking, b) general 
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parative value only, without real sta- 
tistical validity under the limited cir- 
cumstances prevailing in the survey. 
Keeping these limiting factors in 
mind, let us inspect the tentative lung 
cancer death rates calculated by pro- 
jecting our 1955 survey findings onto 
the general populations at risk. Table 
1 shows such death rates among white 
males by age decade, by annual mile- 
ages driven, and by area of residence 
(for at least 10 years preceding the 
year of the survey). Various driving 
mileages were applied as the dividing 
line in the data handling, but clearest 
significance in death rate differences 
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were found at average driving mileages 
above and below 12,000 miles per 
year. 

Table 1 and Fig. 1 (covering the 
same material) show in striking fash- 
ion the sharply increased lung cancer 
hazards associated with “heavy” ex- 
posure in urban motor traffic. Such 
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open country. It is illogical, therefore, 
to attribute the hazard to motor driv- 
ing per se, or to attempt to link it to 
any factor other than the breathing of 
exhaust-polluted air. Rubber tire or 
road tar particle pollution would seem 
more likely to be related to vehicle 
speed and to provide minimal hazard in 


LUNG CANCER DEATH RATES (RURAL OHIO, SUBURBAN ond BASIN CINCINNATI) 
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33 65 67 77 47 
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30 10 64 147 


driving hazards are greatest at all 
ages for residents of the polluted 
Basin areas, are slightly less for resi- 
dents of cleaner suburban areas part 
of whose driving mileage is in the less 
dense suburban traffic, and are utterly 
‘acking for residents of clean rural 
ireas whose driving is mostly in the 


the slower-moving traffic of the Basin 
area. Percentages of “heavy” smokers 
among the living survey groups (indi- 
cated in parenthesis in Table 1) do 
not seem related in any consistent or 
significant manner to the greater lung 
cancer hazards of high urban driving 
mileages. 
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This association of heightened lung 
cancer hazards to high urban driving 
mileages, striking as it is here seen 
to be, will almost certainly become 
even more striking as motor traffic den- 
sity worsens and human exposure to its 
hazards lengthens through coming 
decades. The survey results here pic- 
tured are based on lung cancer deaths 
for the 9 years from 1947 to 1955 in- 
clusive, when such deaths were much 
less frequent than today and urban 
motor traffic far less dense. To provide 
clearer information on this point, we 
have just now brought our lung cancer 
survey up-to-date and found the higher 
lung cancer death frequencies among 
Basin men to be still 50% higher since 
the beginning of 1956 than prevailed 
in the nine preceding years and the 
slightly lower suburban frequencies to 
be raised by 41% (among white men 
of age 40 years and over). Occupa- 
tional groups with high urban driving 
mileages (truck and taxi drivers, sales- 
men, and the like) and Basin residence 
are now second only to metal workers 
and railroad labor in lung cancer 
hazards. Curiously, workers in restau- 
rants and bars are also up in the high- 
hazard class. 

On the basis of the evidence at hand, 
it seems clearly indicated that expo- 
sure in urban motor traffic is a signifi- 
cant factor in lung cancer incidence, 
that driving mileages above 12,000 
miles per year, are associated with a 
lung cancer hazard fully twice that of 
driving mileages below this level, and 
that this association must logically be 
related to the inhalation of motor ex- 
haust products, either directly or after 
their atmospheric conversion to ozone 
or oxidant materials along the traffic 
stream. 

The need for sharp curbs on poten- 
tially harmful motor exhaust output 
seems clear and unambiguous, whether 
we consider only the individual motor 
occupants exposed in the traffic stream 


or the major part motor exhaust gases 
play in the growing oxidant or ozone 
smog problem of urban areas today. 
Various evidences (Mills*) point to 
0.1 ppm as the maximal allowable con- 
centration for ozone or oxidant if com- 
munity health is not to be endangered. 
Taking Los Angeles as already most 
deeply enmeshed in this growing urban 
problem, and noting thi it oxidant levels 
there have risen to as high as 1.0 ppm, 
it seems clear that exhaust gas (and 
other sources) of unburned hydrocar- 
bons should be reduced by about 90% 
below presently prevailing levels of 
motor operation. 

The proper approach to the most 
effective handling of this health prob- 
lem would seem to be, first, the estab- 
lishment by the medical profession and 
public health authorities of safe stand- 
ards beyond which pollution of urban 
atmospheres should not be allowed to 
go, second, the translation of these 
maximal allowable limits into local, 
state, and federal legislation limiting 
the output at source of the primary pol- 
luting factors (whether they be un- 
burned hydrocarbons or sulfur gases ). 
The Cincinnati Medical Academy, act- 
ing through its Committee on Preven- 
tive Medicine and the Academy Coun- 
cil, has officially named such maximal 
allowable limits for local atmospheric 
pollution (0.1 ppm or 0.2 mg. per 
cubic meter for ozone or total oxidant 
and 0.5 mg. per cubic meter for sulfur 
gases) (Air Pollution Report'). The 
next step should be for Medical 

Academy representatives to present 
these safe limits to City Council for 
translation into the necessary contro! 
legislation, which in this case would 
mean the placing of limiting restric- 
tions on primary polluting sources and 
a reasonable time lag for the prope 
engineering of compliance methods. 

Certainly the health hazards now so 
clearly associated with the pollution o! 
urban atmospheres seem fully ade- 
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quate to demand action by the medical 
profession and the establishment by 
them of safe limits beyond which such 
pollution should not be allowed to go. 
The lines of action here do not differ 
significantly from those applied so 
effectively in elimination of the black 
smoke palls of earlier decades. It was 
not then, and it cannot be now, a mat- 
ter of policing individual pollution 
sources, but rather of legislation pro- 
hibiting the sale or operation of com- 
bustion equipment without approved 
safeguards for pollution control. 
Summary. The Cincinnati survey of 
1955 (previously reported in Cancer 
Research, 17, 981, 1957) showed a high 
degree of mathematical significance to 
exist between lung cancer incidence 
and (1) cigarette smoking, (2) living 
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same basic survey data now shows the 
lung cancer death hazards to be great- 
est at all ages above 40 for drivers who 
are residents of Cincinnati's polluted 
Basin areas, slightly less for drivers 
residing in clean suburban areas, and 
utterly lacking for drivers residing far 
out in clean rural areas whose driving 
is mostly on open country roads. In 
general, urban residents exposed i 

urban traffic for over 12,000 miles he 
year exhibit over twice the lung cancer 
incidence rates of those with lesser 
urban driving mileages. The author 
recommends that the medical profes- 
sion give specific recognition to these 
urban driving hazards and to motor 
exhaust gases as the dominant factor 
in today’s increasing development of 
the ozone-type smogs now recognized 


as community health hazards at ozone 
concentrations above 0.1 ppm. 


in air-polluted or clean residential 
areas, and (3) driving mileages in 
urban traffic. Further analysis of the 
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SUMMARIO IN INTERLINGUA 
Gases de Escappamento de Motores e Cancere Pulmonar in Cincinnati 


Air Pollution Report: 


Un enquete de 1955 a Cincinnati (previemente reportate in Cancer Research, 
17, 981, 1957) demonstrava un correlation de alte grados de _ signification 
mathematic inter, de un latere, le incidentia de cancere pulmonar e, del altere 
latere, (1) le fumar de cigarrettas, (2) le domiciliation in areas residential a / 
aere polluite o pur, e (3) le distantias viagiate in traffico urban. Analyses addi- 
tional del mesme datos fundamental ha monstrate que le hasardo del mortalitate 
per cancere pulmonar in omne gruppos de etate supra 40 annos es le plus alte 
inter motoristas qui habita a Cincinnati le polluite areas del Basin, que ille 
hasardo es levemente plus basse inter motoristas qui habita le minus polluite 
areas suburban, e que nulle tal hasardo existe del toto inter motoristas qui habita 
pur areas rural a grande distantias del citate e qui viagia principalmente in 
stratas de paisage libere. A generalmente parlar, residentes urban qui es exponite 
l traffico urban in plus que 12.000 millias de viage per anno exhibi plus que 
duo vices le incidentia de cancere pulmonar que le subjectos con plus basse 
‘otales de viage urban. Le autor recommenda que le profession medical recog- 
nosce explicitemente iste hasardos del automobilismo urban, que illo recognosce 
‘e gases de escappamento de motores como le factor dominante in le crescente 
disveloppamento de smog del typo a ozono del qual on sape que illo es un 
nasardo sanitari quando le concentration de ozono in illo es plus que 0,1 ppm. 


INFLUENZA-LIKE ILLNESS IN NAVAL PERSONNEL 
SPRING 1959 
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M. R. Forster, F.1.M.L.T. 


(From the Department of Pathology, R. N. Hospital, Haslar, the Public Health Laboratory, 
Portsmouth, and the Boys’ Training Establishment, H.M.S. “St. Vincent,” Hampshire, England ) 


Srupies of upper respiratory illnesses 
in the Portsmouth (England) Naval 
Command have continued since the in- 
fluenza A (A2) epidemic of 1957 
(Fraser, Hatch and Hughes, 19587), 
and the outbreak of adenovirus infec- 
tion of 1958 (Fraser and Hatch, 1959*) 
were observed. 

An outbreak of influenza-like illness 
occurred in the first quarter of 1959. 
Serological studies revealed its multiple 
etiology. 


Methods. Paired sera were taken in the first 
10 days of illness and 2 weeks or more later 
from patients with upper respiratory infec- 
tions admitted to hospital from the Com- 
mand. The main clinical features of each 
patient were recorded at the bedside within 
24 hours of admission. Antibiotics were not 
used except for the treatment of complications. 

Acute and convalescent phase sera were 
also obtained from about three-quarters of 
the recruits who reported sick at a training 
center with an average population of 670. 
In addition, sera were obtained on the day 
of joining and 3 months later from recruits 
who joined this center in January arid Febru- 
ary, 1959. These sera were tested in pairs 
by complement fixation against antigens of 
influenza A, B and C, Rickettsia burneti, 
adenovirus, the psittacosis-L.G.V. group of 
viruses and against the streptococcus M.G. 
suspension in an agglutination reaction as pre- 
viously described (Fraser and Hatch, 19593). 
They were also tested against Sendai “virus 
particle” antigen, and, where necessary, 
against mumps “virus particle” antigens simi- 
lar to those described by Bruce White, 
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Gardner and Hope Simpson (19571), ob- 
tained from the Standards Laboratory for 
Serological reagents, Colindale. 

Fourfold or greater rises in titer between 
the first and second sera taken in acute ill- 
ness were considered significant of recent in- 
fection. Those found in sera taken on joining 
and 3 months later at the recruit center were 


TABLE 1.—ANALYSIS OF SEROLOGICAL 
FINDINGS IN PATIENTS ADMITTED 
TO HOSPITAL WITH UPPER RESPIRA- 
TORY ILLNESSES, JANUARY-APRIL, 
1959 


Jan- Febru- 
uary ary March April 
No. of patients 
admitted 59 =: 187 94 56 
Streptococcal and 
Vincent’s infection 14 5 10 18 


Glandular fever 2 5 2 2 
Number of paired 

sera tested 56 ~=167 89 49 
Influenza A 5 73 8 1 
Influenza B 3 21 16 6 
Adenovirus 3 i) 16 4 
Sendai 1 
Influenza A and B 4 
Influenza A and 

adenovirus 1 


Influenza A and B and 
primary atypical 
pneumonia 1 
Influenza B and 
adenovirus 1 2 
Primary atypical 
pneumonia 
Serologically 
negative 44 56 47 38 
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considered significant of infection within that 
period. All other titers were disregarded. 


Results. From January to April, 1959, 
396 patients with acute upper respira- 
tory infections were admitted to this 
hospital and paired sera from 361 were 
tested. Table 1 shows the monthly dis- 
tribution of the serological findings. 

Table 2 shows the distribution of the 
presenting symptoms of those in hos- 
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Seven patients with pneumonia were 
seen in the recruit center. Influenza B 
accounted for 3, adenovirus 2, two were 
serologically negative and one was not 
tested. 

In February, a girl, aged 19 years, 
was admitted to hospital with a history 
of malaise and chest pain for 2 days, 
and was found to have pneumonia. She 
died the next day. Postmortem exami- 


TABLE 2.—ANALYSIS OF PRESENTING SYMPTOMS AND CLINICAL COURSE OF 
SEROLOGCICALLY DIAGNOSED PATIENTS ADMITTED TO HOSPITAL WHO 


DID NOT DEVELOP COMPLICATIONS 


Mean Mean 
Duration Number of 


No. of Sore of Pyrexia Days in 

Virus Cases Headache  Myalgia Cough Throat (Days) Hospital 
Influenza “A” 71 57 (80%) 49 (69%) 53 (75%) 43 (61%) 3 7 
Influenza “B” 37 28 (76%) 32 (86%) 22 (59%) 22 (59%) 3 7 
Adenovirus 28 21 (75%) 18 (64%) 18 (64%) 19 (68%) 3 8 


TABLE 3.—ANALYSIS OF SEROLOGICAL FINDINGS IN 


PATIENTS REPORTING WITH 


UPPER RESPIRATORY ILLNESSES AT THE RECRUIT CENTER (POPULATION 670) 


JANUARY-MARCH, 1959 


Influ- 
enza 
At 
Influ-  Influ-  Influ- Adeno- 
enza enza enza virus 
Paired A+ B+ 
Patients Sera Influ- Influ- Adeno- Q Psitt. Adeno- Adeno- Adeno-  Psitt. Nega- 
Seen Tested enzaA enzaB virus Fever L.G.V. virus virus virus L.G.V. tive 
January 75 69 1 ll 1 1 55 
Feb- 
ruary 247 157 10 27 48 4 4 1 1 62 
March 86 73 37 7 1 28 , 
Total 408 299 10 65 66 1 2 4 4 1 1 145 


pital who had influenza A, influenza B 
and adenovirus infections without com- 
plications. 

Of 408 boys in the recruit center who 
reported for treatment of respiratory 
‘llnesses, paired sera were tested from 
299. The monthly distribution of these 
erological findings is shown in Table 3. 

Of 176 serologically diagnosed pa- 
‘ients in hospital, 32 had complications 
ind are shown in Table 4. 


nation showed fulminating broncho- 
pneumonia and early rheumatic nod- 
ules on the mitral valve cusps. Staphy- 
lococcus pyogenes was isolated from 
the lung tissue and was shown to be 
penicillin sensitive. Influenza virus A 
was isolated from lung tissue and has 
been confirmed and designated A/Eng- 
land/974/59 (M. S. Pereira, personal 
communication ). 

The combined results of tests on the 
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paired sera taken at 3 monthly inter- 
vals, and paired acute and convalescent 
sera taken after reporting sick within 
the period from recruits who joined in 
January and February, are shown in 
Table 5. 

Of those who joined in January, 
52 of 61 serologically positive cases and 
13 of 26 who were serologically nega- 
tive reported sick with upper respira- 
tory illnesses. Of those who joined in 
February, 31 of 33 who were sero- 


and in the last 3 months of 1958 in the 
recruits. No cases of influenza B were 
seen during 1958. 

This outbreak occurred in the first 
3 months of the year. Most of the cases 
were seen in February and by the 
middle of March the outbreak ended. 
During February there was no clinical 
indication that 3 or more viruses 
caused the illnesses seen; it appears 
from Table 2 that it was not possible 
clinically to distinguish between the 


TABLE 4.—ANALYSIS OF COMPLICATIONS IN SEROLOGICALLY POSITIVE 
HOSPITAL PATIENTS 


Influenza A & B 


Influ- Influ- + Primary 
enza enza Adeno- Influenza Influenza B Atypical 
A B virus A&B + Adenovirus Pneumonia 
Number of proved cases 87 46 32 4 3 1 
Number with pneumonia 12 (14%) 9 (20%) 4 (12%) l 1 


Number with sinusitis 2 - - 
Number with otitis media 2 - - 


TABLE 5.—ANALYSIS OF SEROLOGICAL FINDINGS IN BOYS WHO JOINED THE RE- 


CRUIT CENTER IN JANUARY AND FEBRUARY, 1959 


Influ- 
Influ-§ enza_ Influ- 
enza A+ enza Influ- Influ- 
No. Influ- Influ- A+ Influ- B+ Adeno- enza enza 

Month No. in enza enza Adeno- Adeno- enza Adeno- virus+ B+ B+ Psitt. 
Joined Tested Class A B_ virus virus B_ virus P.L.G.V. P.L.G.V. Q Fever L.G.V. 
January 87 89 6 28 9 1 2 1] 0 2 1 ] 
February 84 87 0 16 12 0 0 3 l 0 0 l 


logically positive and 38 of 51 who 
were serologically negative reported 
with similar illnesses. 

Discussion. Since the influenza A 
(Asian) epidemic of 1957 subsequent 
outbreaks of influenza-like illness have 
been viewed with suspicion in view of 
a possible reappearance of the virus 
with increased pneumotropism (Hers, 
Masurel and Mulder, 1958*). 

Influenza A and adenovirus infec- 
tions had not occurred in the last 6 
months of 1958 in the hospital patients 


3 virus infections influenza A, influenza 
B and adenovirus which caused most 
of the illnesses. In the few cases where 
a tentative clinical diagnosis was made 
serological contradiction usually fol- 
lowed. Pneumonia occurred frequently 
in each of the 3 groups. 

Paired sera taken at 3 monthly inter- 
vals at the recruit center did not re- 
veal all the illnesses experiencd in that 
period; 15 of 171 tested were negativ« 
and 3 others showed rises against in- 
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fluenza B. All of these showed addi- 
tional significant rises against one or 
more antigens when paired sera taken 
in acute illnesses within the period 
were tested. 

Summary. An outbreak of acute up- 
per respiratory illness occurred among 
naval personnel in the first 3 months 
of 1959. The peak incidence of cases 
was in February. Serological studies 
showed that several viruses had caused 
the infections. Most patients admitted 
to hospital had been infected by influ- 


enza A, B or adenovirus. It was not 
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possible to distinguish clinically be- 
tween these infections. 

Pneumonia was the chief complica- 
tion in each of these groups. One death 
occurred and Staphylococcus pyogenes 
and influenza A2 virus were isolated 
from lung tissue. 

Paired sera taken at 3 monthly inter- 
vals from recruits did not reveal all 
the infections experienced; additional 
significant rises in titer against one or 
more antigens were found when paired 
sera taken in acute illness within the 
period were tested. 
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SUMMARIO IN INTERLINGUA 
Un Morbo Influenzoide in Personal Naval in le Primavera del Anno 1959 


Un eruption de acute morbo supero-respiratori occurreva in personal naval 
durante le prime 3 menses del anno 1959. Le incidentia habeva su culmine in 


februario. 


Studios serologic monstrava que le infectiones esseva causate per 


plus que un virus. Le majoritate del patientes admittite al hospital esseva inficite 


per virus de influenza A, virus de influenza B, e adenovirus. 


Il non esseva 


possibile establir un differentiation clinic inter le infectiones causate per ille 


agentes. 


Pneumonia esseva le complication principal in omne le gruppos. 


Un morte 


oceurreva. Staphylococcus pyogenes e virus de influenza A2 esseva isolate ab 


le tissus pulmonar de iste patiente. 


Pares de specimens de sero, obtenite ab le recrutas con un intervallo de 3 
menses, non revelava omne le infectiones experientiate. Significative augmentos 
additional del titros contra un o plures del antigenos esseva trovate quando 
pares de specimens de sero esseva obtenite e testate durante maladia acute 
intra le periodo mentionate. 


Amonc the main features of primary 
aldosteronism as described by Conn® 
are: 1) hypertension, 2) intermittent 
muscular weakness and partial paraly- 
sis, 3) tetany and paresthesia, 4) poly- 
uria with alkaline urine, 5) inability to 
concentrate urine upon withholding 
fluid or after Pitressin administration, 
6) hypokalemia due to renal potassium 
wastage, 7) tendency to hypernatremia, 
alkalosis, and elevation of carbon di- 
oxide-combining power. These meta- 
bolic abnormalities are produced by 
the action of a potent mineralo-corti- 
coid hormone, aldosterone, secreted by 
adrenocortical cells. The function of 
this hormone appears to be that of 
regulating the metabolism of sodium 
and potassium. Overproduction of al- 
dosterone by an adrenal tumor or by 
a hyperplastic gland results directly in 
the increased retention of sodium in 
body fluids with the concomitant loss 
of potassium. The disturbance in elec- 
trolyte balance within cells and body 
fluids has far-reaching consequences 
resulting in the renal, neurologic, mus- 
cular and vascular abnormalities which 
comprise the syndrome. 

The recognition of aldosteronism as 
the cause of hypertension has been re- 
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ported in 26 cases (Barrett, Boyliss and 
Rees', Bartter and Biglieri*, Campbell, 
Nicolaides and Steinbeck*, Chalmer et 
al.4, Conn®, Conn and Lonis*, Crane, 
Short and Petersen’, Crane, Vogel and 
Richland’, Eales and Linder®, Fine et 
al.!°, Foye and Feichtmeir'', Goldsmith 
et Heller’, Hewlett et al.’, 
Holten and Petersen'’, Hudson, Barnett 
and Bornstein'’, Kretchmer, Dickinson 
and Karl!®, Mader and Iseri?°, Mel- 
linger et al.*', Milne, Meuhreke and 
Avid??, Ortuzar, Thomsen and Gon- 
zolez**, Scarce and Whitstone*, Sayer 
and Eyre*®, Skavse et al.*7, von Buchem, 
Doorenbos and Elings*‘) in the medical 
literature. Not all of these have mani- 
fested the features of the clinical syn- 
drome as described. Indeed, one of 
the points stressed in the early cases 
was absence of edema which has sub- 
sequently been demonstrated in 3 pa- 
tients (Fine et al.’°, Hewlett et 
Sayer and Eyre**) and was noted in 
one of the cases reported here. Addi- 
tional findings such as diarrhea occur- 
ring at the time of acute symptoms, 
menorrhagia, diabetes and 
flocculation tests have been observe: 
in several patients. Despite the vari- 
ability of presenting complaints, the 


*Present address: U.S. Naval Hospital, Portsmouth, Virgina. 
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majority of the cases have been found 
to be due to adenoma (aldosteronoma ); 
adrenocortical hyperplasia was present 
in 4 cases, and in 2 an adrenal carci- 
noma was found. ‘ 

In this report, 2 patients with pri- 
mary aldosteronism are described in 
whom the clinical features were some- 
what atypical. The first patient was en- 
tirely asymptomatic except for hyper- 
tension until she became comatose 
during a bout of diarrhea; the second 
was treated for recurrent edema and 
was admitted for study as to the cause 
of menometrorrhagia. In each, the di- 
agnosis was suspected on the basis of 
laboratory findings and confirmed by 
demonstration of large amounts of 
aldosterone in urine and by radiologi- 
cal studies using retroperitoneal CO, 
insufflation. 


Case Reports. case 1. Mrs. H.N. a 43-year- 
old Negro woman was admitted to Temple 
University Hospital on July 16, 1957 with a 
history of diarrhea, fever, and vomiting of 36 
hours’ duration. The onset of the diarrhea was 
gradual but progressive with bowel move- 
ments every 30 minutes. Vomiting was de- 
scribed as mild to moderate. On the day of 
admission the patient was found to have 
high fever; she was disoriented and confused, 
and was referred after being treated with 
paregoric and oral antibiotics. 

Past medical history revealed hypertension 
for 5 years, and renal disease for 3 years. 
She had been treated with a strict salt-free 
diet and Ansolysen 80 mg. per day with 
control of the blood pressure around 190/100. 
She also revealed a history of acute rheu- 
matic fever at the age of 20. 

Temperature 103.5° F. pulse 90 per minute. 

The physical examination on admission re- 
vealed a well nourished and developed Negro 
woman, semi-stuporous and very restless. The 
blood pressure was unobtainable. The eyeballs 
were sunken, the mucous membranes were 
dry, and there was loss of the normal skin 
‘urgor. The lungs were clear to percussion 
nd auscultation, Examination of the heart | 
evealed the point of maximal intensity at 
he 5th intercostal space and midclavicular 
ine; sinus rhythm was 90 per minute; As was 
ouder than P.; a grade 2 soft apical systolic 
aurmur was present. In the abdomen marked 
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hyperperistalsis was found. Neurologic exami- 
nation revealed normal findings. The patient 
was admitted with a diagnosis of acute gastro- 
enteritis and electrolyte imbalance, probably 
hyponatremia. 

The initial treatment consisted of intra- 
venous fluids for hydration, Levophed, atro- 
pine sulphate, and oxygen by nasal catheter. 

The initial laboratory studies revealed a 
serum sodium of 147 mEq. per L., chlorides 
of 98 mEq. per L., potassium of 2.5 mEq. 
per L. Initially the treatment consisted of 5% 
glucose in water and because of the history 
of renal disease and the presence of oliguria 
the patient was given only 52 mEq. of potas- 
sium chloride intravenously over the first 12 
hours. At this time the patient was treated 
without the use of vasopressor agents and 
the urinary output increased to normal. After 
24 hours a total of 130 mEq. of potassium 
chloride had been administered intravenously; 
the patient had regained consciousness, was 
able to take fluids and potassium chloride by 
mouth, 

The patient continued to improve gradu- 
ually, but her serum potassium remained 
below normal levels. Potassium chloride in 
dosages of 4 gm. per day was continued, in 
addition to a diet containing 3.8 gm. of 
potassium. On July 17, 1957, her serum potas- 
sium was 4.7 mEq. per L., and the supple- 
mentary potassium was discontinued. During 
her hospital course the blood pressure reached 
levels up to 200/120 and was constantly 
above normal levels. The urine, showed a 
low specific gravity, alkaline reaction, a trace 
of albumin and pyuria on repeated occasions. 
Because of the refractory hypokalemia and 
the high normal serum sodium levels an 
aldosterone secreting tumor was suspected. 
However, she denied weakness, numbness, 
paresthesias or symptoms suggestive of hypo- 
kalemia. Marked polyuria and polydypsia had 
been present for some time. 

Laboratory Studies. The Fishberg concen- 
tration test showed a maximum concentration 


__of 1,014, the intravenous PSP test showed, at 


15 minutes, 2.7% excretion; at 60 minutes, 
19.8% excretion, and the urea clearance was 
59 mg. per 100 ml. average on one occasion 
and 25 mg. per 100 ml. on another. The 
glucose tolerance test was as follows: fasting 
120 mg. per 100 ml., 1 hour 176 mg. per 100 
~mi., 2 hours 193 mg. per 100 ml. and 3 hours 
176 mg. per 100 ml. A 24-hour urine test for 
17-ketosteroids was 7.5 «xg. Urinary corticos- 
teroids per 24 hours was 122 ug. and serum 
pH 7.50 and 7.52. 

Electrolyte balance studies were carried out 
on several occasions (see Table 1). Presacral 


CO, study was performed and revealed an 
enlarged left adrenal gland. Urine assays for 
aldosterone revealed 80 yg. per 24 hours 
(normal being between 4 and 10 ug. secretion 
per 24 hours). 

On the day prior to the operation the pa- 
tient was given 4 gm. of potassium chloride 
by mouth and 4 gm. of potassium intra- 
venously in addition to the diet. On August 
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in diameter. The left adrenal gland was re- 
moved intact. A renal biopsy was performed. 

The patient was returned to the ward in 
good condition. During the first 24 hours 
postoperatively, the patient received 211 
mEq. of potassium intravenously. Her gen- 
eral condition was good, she was mentally 
clear and taking food by mouth. On August 
31, 1957, electrolyte studies were performed 


Fig. 1—Case 1. Retroperitoneal carbon dioxide study showing enlargement of the 


30, 1957, under endotracheal anesthesia a 
thoracoabdominal approach to the left adrenal 
gland was carried out via the extrapleural ap- 
proach, and after the resection of the 10th 
rib the peritoneal cavity was entered. The 
right adrenal gland was palpated and found 
to be normal. On palpation of the left adrenal 
gland, its upper pole was thicker and firmer 
than the remainder of the gland. It was found 
to contain a tumor mass approximately 3 cm. 


left adrenal gland. 


and reported as follows: Sodium, 137 mEq 
per L.; chlorides, 95 mEq. per L.; potassium 
1.8 mEq. per L. At 1:00 P.M. the same day 
and before the electrolytes were reported, the 
patient was found to be unconscious, the 
blood pressure was unobtainable, temperature 
was 104° F., there was marked generalized 
flaccidity and areflexia. An electrocardiogram 
was performed and showed sinus tachycardia, 
marked prolongation of the QT interval, flat- 
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tening of the T wave with depression of the 
ST segments. This was interpreted as being 
compatible with hypokalemia. She was treated 
with intravenous fluids, Levophed, Chloro- 
mycetin, isotonic solution of potassium chlo- 
ride (11.2 gm. of potassium chloride per 
1,000 ml. of distilled water). Hydrocortisone 
300 mg. per 24 hours was also administered 
because of the possibility of adrenal insuffi- 
ciency due to suppression of the contralateral 
adrenal gland. At 9:00 P.M. the temperature 


8-3/-57|\ 
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Serum sodium, 136 mEq. per L.; serum potas- 
sium, 2.8 mEq. per L.; blood urea nitrogen, 
17 mg. per 100 ml. Urinary electrolytes were 
as follows: Sodium, 20 mEq. per L.; chlo- 
rides, 18 mEq. per L.; and potassium was 
reported as negligible even in undiluted urine. , 
Urinary aldosterone determination, 3 ug. per 
24 hours. Tracheotomy was performed for 
removal of secretions and to improve ventila- 
tion. Serum electrolytes showed sodium of 
138 mEq. per L.; potassium of 6.7 mEq. per 


Serum K 2.7/meqg/L 


Serum K 2.5 


9-24-57 


Serum K 4.4 


Fig. 2—Case 1. Electrocardiogram showing changes compatible with hypokalemia. On 
September 24, 1957 electrocardiogram showed normal configuration. 


was 104° F. The blood pressure was being 
maintained with Levophed. The patient was 
still comatose, but with good urinary output. 
The serum potassium was 3.8 mEq. per L., 
serum sodium was 135 mEq. per L.; the 
electrocardiogram owas compatible with 
marked hypokalemia. September 1, 1957, at 
8:00 A.M.: The urine output was 4,000 ml. 
and the patient’s condition was unchanged. 
She developed numerous bullae over the skin 
of the chest, both anteriorly and posteriorly. 
During the last 24 hours the patient received 
764 mEq. of potassium and 77 mEq. of so- 
dium intravenously. An electrolyte study done 
on the same morning revealed the following: 


L. and an electrocardiogram done at this 
time still showed evidence of hypokalemia. 
September 2, 1957 at 8:00 A.M.: Urine 
output was 3,000 ml. Potassium and sodium 
administration were 734 mEq. and 38 mEq. 
respectively intravenously in 24 hours. The 
patient was much improved. She was con- 
scious with a blood pressure of hypertensive 
levels, around 200/120. Serum electrolytes 
at this time were: sodium of 143 mEq. per 
L.; potassium of 4.2 mEq. per L. The urine 
electrolytes were: sodium, 21 mEq. per L.; 
potassium, negligible. Because of the hyper- 
tension hydrocortisone was reduced to 100 
mg. for the next 24 hours, and then was dis- 
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continued. The patient remained afebrile for 
the rest of the day. September 3, 1957: The 
blood pressure was still quite elevated to 
240/100. The physical examination revealed 
coarse rales at both bases. Tachycardia of 
120 per minute was present. There were 
numerous large bullae over the anteroposte- 
rior chest and the upper extremities. These 
bullae were attributed to the hyperpyrexia, 
alcohol bath for cooling and to acute transient 
adrenal insufficiency. 


August 
619 2 24 29 30H 


The patient continued to improve and intra- 
venous potassium was discontinued after a 
total intake of 1,800 mEq. of potassium and 
213 mEq. of sodium over a 76-hour period. 
In spite of the low sodium intake the patient 
was able to maintain normal serum levels. 
The patient was found to have pneumonitis 
of the left base which was treated successfully 
with antibiotics. The remainder of the pa- 
tient’s postoperative course was uneventful. 
The blood pressure gradually dropped to 
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Fig. 3.—Case 1. Urinary findings and serum electrolytes. Note the negligible urinary potassium 
excretion with serum levels of 6 mEq. per L. 


Fig. 4.—Case 1. Adenoma of the left adrenal gland. 
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levels around 140/90. The urine specific grav- 
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power was 51 volumes %. Two hours post- 


ity gradually rose to 1.015 and then 1.019 prandial sugar was 87 mg. per 100 ml. and 


with an acid reaction. Serum electrolytes re- 
mained normal even after discontinuance of 
supplementary potassium. A 2-hour postpran- 
dial sugar done after the administration of 
100 gm. of glucose was 89 mg. per 100 ml. 


ig. 5.—Case 1. Histopathology of adrenocortical adenoma. 


the serum pH was 7.34. 

The patient was readmitted on June 1, 1958, 
for re-evaluation and at this time she stated 
that the polyuria and polydypsia were no 
longer present. The blood pressure ranged 


Cell types representative of the 


three zones of the adrenal cortex are noted. 


venolsulfonphthalein test at 15 minutes 
‘.owed 13% excretion, 1 hour showed 33% 
cretion. 

Two months after her discharge the patient 
‘is asymptomatic. The urinalysis showed 
ecifie gravity of 1.024 and acid reaction. 
e blood pressure was 140/90. ‘The serum 
lium was 134 mEq. per Tf; serum potas- 
im was 4.7 mEq. per CO,-combining 


between\ 130/70 and 150/90 mm. Hg re- 
spectively. 

Laboratory Studies. The urinalysis revealed 
a 1,022 specific gravity, an acid reaction and 
was negative for protein and sugar. A 2-hour 
postprandial blood sugar was 88 mg. per 
100 ml. Serum potassium, 4.5 mEq. per L. 
and 5.2 mEq. per L.; chloride, 109 mEq. per 
L. and 112 mEq. per L.; CO, content 21 
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mEq. per L. or 48 volumes %. An attempt 
at a kidney biopsy was unsuccessful. 
Several months after the attempt at right 
renal biopsy the patient began to notice some 
darkening of the skin. She also experienced 
nervousness, anorexia and episodes of nausea 
and at times vomiting. She was admitted to 
the hospital with the diagnosis of possible 
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ml. and blood urea nitrogen 25 mg. per ml. 
An analysis of the 24-hour collection of urine 
showed: 17-ketosteroid excretion, 2.1 mg. per 
24 hours and corticoid excretion 20 yg. per 
24 hours. An adrenal stimulation test was 
carried out by administering 40 units of 
ACTH daily for 3 consecutive days. The 
following were the hormone excretion levels 


Fig. 6.—Case 1. Kidney biopsy showing changes consistent with kaliopenic nephropathy 
and chronic glomerulonephritis. 


adrenal insufficiency. The following are the 
results of the studies done at this time: 
Urinalysis revealed an acid reaction, specific 
gravity of 1.010 and no albumin. Serum 
electrolytes: Sodium, 142 and 146 mEq. per 
L.; potassium 5.6 and 6.1 mEq. per L.; 
chloride, 100 and 104 mEq. per L.; CO., 15 
mEq. per L.; calcium, 10.2 mEq. per 100 


in the urine: 17-ketosteroid, .79 mg. per 2! 
hours, and corticoid, 7 ug. per 24 hours. 

The diagnosis of adrenal insufficiency w: 
verified and the patient was started on r 
placement therapy with 37.5 mg. of cortiso1 
and 4 to 10 gm. of sodium chloride daily. O: 
this regimen she has been asymptomatic f 
the past 4 months. 
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COMMENT. The noteworthy features 
in this case are the absence of symp- 
toms prior to prostration and coma 
associated with severe diarrhea and 
vomiting. Because of hypertension, she 
had followed a low salt diet intake for 
5 years and a low sodium level in the 
serum was anticipated. Surprisingly, a 
high level was found with subnormal 
urinary potassium excretion (these 
findings were checked in two labora- 
tories ). Despite potassium replacement 
during the preoperative period, acute 
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sive hypokalemia and tissue potassium 
depletion interferes with glucose util- 
ization and glycogen deposition. The 
production of diabetic glucose toler- 
ance curves in experimental animals 
by prolonged potassium depletion has 
been established. Correction of cellular 
potassium deficits restore carbohy- 
drate utilization to normal ( Furman", 
Gudner et al.'*). On the other hand, the 
possibility of an anti-insulin effect of 
aldosterone has to be considered. The 
glucocorticoid properties of this steroid 


TABLE 1.—CASE 1. ELECTROLYTE BALANCE STUDIES: 
PRE- AND POSTOPERATIVE 


Intake Output Balance 
—Castric ~Wrinary Total 
Date |vol.w. | Ne] xk" | vol. we K*| voi. | na*| | vol. | ne*| x*| vo1.] we] x* 
8/16 82) 96 1206 50 126 | 50 +44 | -46.2 
8/19 82] 96 30 25 30 | 25 +52 | + 71 
8/30 4300 98] 107 Operation 3965 +335] ? ? 
8/31 5000 77] 764 | 900 36 10 | 2925 | 64 | 2000 | 5825 | 10 | -825 | -23 [+754 
9/1 6650 | 381734 | 200 8 | 4 14300 | 91 | © | 1500 | 6060] 99 | 4 | +650] -61 |+730 
9/2 4435 07195 1800 | 24 | 1300 | 1500 | 24 O | +4135 | -24 |+195 
* seq Total K intake 8/31 - 9/2 = 1693 mEq. 


hypokalemic symptoms appeared with- 
in 24 hours postoperatively. A total re- 
tention of 1679 mEq. of potassium dur- 
ing the next 72 hours was calculated. 
The development of postoperative 
circulatory collapse and coma is under- 
standable in view of this extreme de- 
gree of potassium depletion. The earlier 


a)sence of symptoms. is inexplicable | 


© pecially in view of the potassium sup- 
p ements employed preparatory to op- 
ation. 

The diabetic glucose tolerance curve 
| ecoperatively became normal follow- 
ig recovery from the postoperative 
‘ mplications. It is possible that inten- 


Total K output 


8/31 - 9/2 =_- 14 mEq. 
Positive K balance +1679 mEq. 


factor are negligible but may become 
significant with prolonged hypersecre- 
tion of the hormone. 

The development of adrenal insuffi- 
ciency 12 years after unilateral adrenal- 
ectomy suggests that something hap- 
pened to the remaining adrenal gland. 
Certainly the fact that she was able 
to do well for one year after the opera- 
tion and without evidences of adrenal 
insufficiency suggests that perhaps the 
second unsuccessful attempt at a right 
kidney biopsy resulted in some injury 
to the remaining right adrenal gland. 


casE 2. Mrs. H.S. a 48-year-old white 
woman was admitted to Temple University 
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Hospital because of menometrorrhagia of 4 
months’ duration. Hypertension had _ been 
noted in 1951. In 1954, the blood pressure 
was found to range consistently from 190/95 
to 200/100 and she was given reserpine in 
treatment for this condition. The patient had 
experienced premenstrual edema during the, 


past 4 years for which she has been treated “ 


with Diamox and mercurial diuretics. The 
Diamox was discontinued because of weak- 
ness. She received an injection of meral- 
luride every 2 to 3 weeks in order to control 
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2 constriction of the arterioles. The heart: 
the point of maximal intensity was forceful 
and diffuse at the 6th intercostal space and 
1 cm. to the left of the midclavicular line. 
A split M., and a grade 2 apical systolic mur- 
mur were present. The abdomen was non- 
tender-and no masses or organs were palpable. 
No edema of the legs was noted. The neuro- 

vical examination was normal as was the 
pelvic examination. 

Laboratory Studies. The urinalysis (on three 
occasions) revealed an alkaline reaction, 


Fig. 7—Case 2. Retroperitoneal carbon dioxide studies showing enlargement of the 
left adrenal gland. 


her edema. Following the injection, the pa- 


___tient, noted episodes of severe weakness, 


numbness of the extremities and paresthesias. 
On one occasion after a mercurial injection 
she was unable to get out of bed because of 
marked weakness. On another occasion she 
had to be assisted into her house due to 
extreme muscular weakness. 

The blood pressuire was 230/130, pulse 78 
per minute and the temperature 98.4° F. 

The physical examination revealed a well 
nourished white woman in no apparent dis- 
tress. There was flushing of the face and 
neck. Funduscopic examination showed grade 


specific gravity 1.007 to 1.012, and a trac 
of albumin was present in one specimen. A 
Fishberg concentration test, 1.012 maximum 
blood urea nitrogen, 10 mg. per 100 ml.; 2 


hour post-prandial blood sugar, 88 mg. to 


114 mg. per 100 ml. The electrolytes wer 
as follows: Serum sodium, 147 and 15 
mEq. per L.; potassium, 2.2 and 2.5 mEq 
per L.; chloride, 101 and 99 mEq. pe: 
L.; CO. content, 34 and 36 mEq. per L 
serum pH, 7.41 and 17-ketosteroids, 9.6 me 
per 24 hours. The corticosteroids were 16! 
ug. per 24 hours and aldosterone, 22.4 us 
per 24 hours. 
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An electrocardiogram disclosed the follow- 
ing: Left ventricular hypertrophy, prolonga- 
tion of the QT interval, flattened T waves and 
prominent U waves. This was interpreted as 
myocardial disease or due to an electrolyte 
disturbance, that is, hypokalemia. 

A retroperitoneal CO, study was performed 
and both adrenals were visualized. The left 
adrenal gland appeared to be enlarged. 

On April 19, 1958, under endotracheal 
anesthesia the left adrenal gland was removed 
which showed a 1 x1 cm. tumor. 

The preparation for surgery consisted of 
supplementary potassium chloride orally and 
intravenously. Hydrocortisone was added to 


PRIMARY ALDOSTERONISM 17/333 
the intravenous solution used during the 
operative period and for 24 hours following 
surgery. A total of 404 mEq. of potassium 
was administered. 

During the first 24 hours postoperatively 
the patient developed oliguria, followed by 
a marked diuresis during the second 24 hours 
after surgery. Her blood pressure was rela- 
tively normal during the early postoperative 
period but this was followed by a rise to 
preoperative levels and then a gradual return 
to lower levels as cortisone was discontinued. 

The endometrial biopsy obtained at the 
time of adrenalectomy showed “atypism” and 
because of the fear of carcinoma of the endo- 


Fig. 8—Case 2. Left adrenocortical adenoma. 


TABLE 2.—CASE 2. SUMMARY OF PRE- AND POSTOPERATIVE STUDIES. 
THERAPY ADMINISTERED POSTOPERATIVELY 


4/14/58 4/15/58 4/16/58 4/19/58 4/20/58 4/21/58 4/23/ 

Serum pH.7.41 8:00 A.M.| 3:00 P.M. 8:00 A.M.| 3:00 P.M. | 8:00 A.M.] 3:00 P.M. 

Na mEq/l 150 147 150 142 146 143 147 145 144 

K mEq/l 2.2 2.5 2.3 3.0 3.7 2.5 2.8 3.2 4.1 3.6 

Cl m&q/1 | 101 99 98 102 

CO2mEq/1 37 36 31 
Urine 

Na mEq/l 49 162 Negligible 20 

K mEq/l 22.4 63.8 6.4 6.1 

Cl mEq/l 45 

l2hours |12 hours 

Vol. ce. 3025 1900 1350 524 200 2260 - 1685 

Reaction Alk. Alk. Alk. Acid Acid 
Sp-Gr. 1.012 1.013 1.007 1,020 

THERAPY 

4/18/58 4/19/58 4/20/58 4/21/58 Total 
*otassium intake 147 mEq. 110 mEq. 240 mEq. 54 mEq. 404 mEq. K+ 
and diet (8.2 Gm.KCL) | (18.2 Gm.KCL) | and diet 
ortisone 50 mg. 1.V.{ 150 mg. 200 mg. 50 mg. and 
30 u. ACTH 
od ium Diet Diet Supplement 
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metrium a hysterectomy, bilateral salpingo- 
oophorectomy and an appendectomy were 
carried out on April 29, 1958. 

Follow-up studies have shown normal elec- 
trolytes, an acid urine, and reversion of the 
electrocardiogram to normal. The blood pres- 
sure remains around 140/80 mm. of Hg. The 
amount of aldosterone in/the urine is within 


_normal limits. = 


COMMENT. The Aeemede of aldoster- 
onoma was suspected on the basis of 
low specific gravity and alkaline reac- 
tion of the urine in a hypertensive pa- 
tient. Further confirmation was ob- 
tained immediately by the electrocar- 
diogram and then by the low serum 
potassium and elevated CO.-combin- 
ing power noted in serum electrolyte 
studies. Conclusive proof was gained 
by retroperitoneal CO, insufflation 
which demonstrated a left adrenal 
mass. The urine excretion of aldoster- 
one was found to be abnormally high. 

In this instance, the clinical features 
of Conn’s syndrome were elicited. 
However, edema was a significant ele- 
ment of the history, the treatment of 
which with diuretics induced the clas- 
sical symptoms. The explanation for 
edema in this instance is not apparent. 
It is possible that it was pre-menstrual 
in type and not directly related to the 
adrenal tumor. 

As in the first case, oliguria was 
noted during the initial 24 hours post- 
operatively, and this was followed by 
the same profound polyuria of rela- 
tively high sodium content and virtual 
absence of potassium. Despite hypo- 
kalemia, the urinary potassium levels 
were lowest at this period. There ap- 
pears to be an active, rapid potassium 
transfer into cells and a release of 
sodium resulting from the removal of 
aldosterone activity. Finally, the endo- 
metrial hyperplasia and menometror- 
rhagia observed in this case may be 
related in some way to the high levels 
of aldosterone. During the past 6 
months this patient has been found to 
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have normal blood pressure and has 
felt entirely well. It is noteworthy that 
edema has not recurred, suggesting that 
hyperaldosteronemia was ‘responsible 
for it. 

Discussion. The alterations in renal 
function found in these cases were con- 
sistent with those described previously. 
There was no evidence of change in 
the rate of glomerular filtration. Tubu- 
lar function, however, was seriously 
disturbed as evidenced by failure to 
concentrate urine, inability to produce 
an acid urine, and 
phenolsulfonphthalein excretion. It was 
the presence of a low specific gravity 
and an alkaline urine which suggested 
the diagnosis of aldosteronism in the 
second patient. Urinary electrolyte ex- 
cretion was reduced in both patients. 
It was felt that urine sodium values 
were lowered by the increased reab- 
sorption produced by the action of ex- 
cessive aldosterone. The low levels of 
urinary potassium may be the end re- 
sult of prolonged depletion of body 
potassium. This view is supported by 
the large quantity of potassium needed 
to achieve repletion during the post- 
operative period. 

The alkalinity of urine cannot be 
attributed to excessive potassium ex- 
cretion in these cases as was suggested 
in previously reported instances. In- 
ability to produce an acid urine ap- 
pears to be due to a direct effect of 
the hormone upon renal tubular func- 
tion rather than hypokalemic damage 
to the tubular cells. This is suggested 
by the rapid recovery of the capacity 
to form an acid urine after removal of 
the adrenal tumor. Perhaps inhibition 
of carbonic anhydrase by the hormone 
or by the intracellular electrolyte alt r- 
ations due to hormone action, lim ts 
the production of hydrogen ions ava |- 
able for excretion by the tubules. 

The recovery of concentrating pow er 
of the kidney is comparatively slow. It 
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is likely that the cytostructural changes 
associated with kaliopenic nephropathy 
are related to this impairment. As 
tubular damage is repaired, the con- 
centrating capacity is re-established 
over a period of 10 to 14 days. The 
rena! lesion demonstrated in the first 
case is similar to that described by 
Conn and by other investigators study- 
ing the effects of hypokalemia upon 
renal function and histopathology. In 
addition to degenerative tubular 
changes persistent hypopotassemia is 
associated with a high incidence of 
pyelonephritis. 

Speculation upon the pathogenesis of 
aldosterone tumors is premature at this 
time. The possibility exists, however, 
that prolonged sodium restriction pro- 
vides a stimulus for the.secretion of a 
hypothalamic neuro-humor which in- 
creases the rate of production of al- 
dosterone_ (Nicholson** ). 

Long term stimulation of the aldos- 
terone producing cells may lead to 
adenoma formation in a manner simi- 
lar to the production of nodular thyroid 
hyperplasia in chronic iodine defi- 
ciency. Functional activity of adrenal 
adenomata is presumed to be present 
in only a small percentage of these 
lesions, just as in the case of thyroid 
adenomata. 

The extent of potassium depletion in 
Case 1 may have approximated one- 
third of the total exchangeable potas- 
sium estimated for a normal woman of 
this body size. The pre-operative potas- 
sium replacement apparently failed to 
achieve adequate tissue levels despite 
transient elevations of serum potassium 
to low normal values. During this pe- 
rid, potassium excretion remained low. 
Acministration of potassium during 
su’ gery was insufficient to prevent an 
ex reme reduction of serum levels to 
th point where peripheral circulatory 
co apse and coma supervened. Inten- 
si» potassium therapy, using isotonic 
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(1.12%) potassium chloride solution, re- 
sulted in a return of serum levels to 
normal and aided in her recovery. At 
the same time, Levophed and hydro- 
cortisone were infused in order to sup- 
port the failing circulation. In retro- 
spect, a longer period of more vigorous 
potassium replacement and low sodium 
diet might have prevented the reaction 
observed postoperatively. A guide for 
adequate preparation may be the re- 
turn to increased levels of urinary 
potassium during the pre-operative 
period. 

The diagnosis of functioning aldoster- 
onoma may be suspected in the follow- 
ing situations: 1) the presence of 
Conn’s syndrome, 2) hypertensive pa- 
tients exhibiting a fixed low specific 
gravity and alkaline urine, 3) an elec- 
trocardiogram exhibiting changes of 
hypopotassemia otherwise unexplained, 
4) the presence of an unexplained hy- 
pokalemic alkalosis. 

The diagnosis may be confirmed by 
the demonstration of an adrenal lesion 
using the retroperitoneal CO, insuffla- 
tion technique with simultaneous intra- 
venous pyelography. Further conclu- 
sive evidence supporting the diagnosis 
is provided by the determination of 
urinary aldosterone hyperexcretion. A 
recent suggestion of merit is that of 
observing the effect of administration 
of aldosterone antagonists upon urina 
electrolyte excretion patterns. In al- 
dosteronoma, the antagonist will re- 
verse the low sodium: potassium ratio 
indicating the previous aldosterone 
effect. Another important place for the 
aldosterone antagonist would be in 
preparation for surgery, whereby an 
attempt would be made to reverse the 
effects of the hormone and thus to 
correct the characteristic potassium 
deficit. 

Summary. Two patients with primary 
aldosteronism due to aldosteronoma 


have been encountered during the past 


s | 
it 
it 
e § 

il 
y. 
in 
- 
ly | 
to 
as 
ty 
od 
he 
ts. 
es 
b- 
of 
re- 
dy 
by 
ed 
st- 
be 
eXx- 
ted 
In- 
ap- 
of 
nec- 
ace 
ted 
of 
Hon 
one 
ter- 
nts 
rail- 
wer 
It 


110/336 The American Journal of the Medical Sciences + March, 1960 


year. The clinical features manifested 
by these patients were entirely dissimi- 
lar and did not coincide with the syn- 
drome described in many of the pub- 
lished cases. The first patient, a 
45-year-old Negress under treatment 
for hy pertension for 5 years at another 
hospital, was admitted in a state of 
peripher ral circulatory collapse follow- 
ing an acute episode of diarrhea. Hy po- 
kalemia, attributed initially to diarrhea, 
proved resistant to therapy with potas- 
sium administration over a period of 
several weeks. She disclaimed any 
symptoms of weakness, paralysis, or 
tetany prior to admission. The second 
patient, a 50-year-old white woman, 
was admitted for treatment of menor- 
rhagia. Hypertension and edema had 
been under treatment for 4 years. On 
two occasions, the administration of 
diuretics had eceuhted in brief episodes 
of extreme muscular weakness. In both 
cases, retroperitoneal CO, insufflation 
demonstrated an enlargement of the 


left adrenal gland. Twenty-four-hour 
urine specimens revealed elevated 
aldosterone levels (80 pg. and 24 xug., 
respectively) with normal 17-ketoster- 
oid and 11-oxysteroid excretion. Surgi- 
cal removal of the adrenals in both 
cases revealed almost identical adeno- 
mas. Large amounts of potassium salts 
were required to maintain normal 
serum levels of this electrolyte during 
the operative period. Post-operatively, 
the blood pressure declined to shock 
levels in one case and to normal in the 
other; in both, there was a transient 
period of hypertension during corti- 
sone administration after operation. Ab- 
normal glucose tolerance tests reverted 
to normal after recovery. 

The development of adrenal insufhi- 
ciency in one case was probably due 
to trauma from an unsuccessful at- 
tempt at renal biopsy one year after 
the removal of the opposite adrenal 
gland. Replacement therapy suc- 


cessfully controlled this complication.. 
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SUMMARIO IN INTERLINGUA 
Aldosteronismo Primari: Observationes in Duo Casos 


Esseva incontrate, in le curso del passate anno, 2 patientes con primari aldos- 
teronismo causate per aldosteronoma. Le manifestationes clinic esseva multo dis- 
simile in le 2 casos e non coincideva con le syndrome como illo es describite in 
multes del reportos in le literatura. Le prime caso esseva illo de un negra de 45 
annos de etate qui habeva essite tractate a un altere hospital pro hypertension 
durante un periodo de 5 annos. Illa esseva admittite in un stato de collapso del cir- 
culation peripheric. Isto habeva essite precedite per un acute episodio de diarrhea. 
Hypokaliemia, initialmente interpretate como effecto del diarrhea, se provava 
resistente al therapia de administrationes de kalium durante un periodo de 
plure septimanas. Iste patiente non admitteva ulle symptomas de debilitate, 
de paralyse, o de tetania ante su hospitalisation. Le secunde patiente esseva 
un femina de racia blanc de 50 annos de etate qui esseva admittite al hospital 
pro le tractamento de menorrhagia. Hypertension e edema habeva essite sub 
tractamento durante 4 annos. In duo occasiones, le administration de diureticos 
habeva resultate in breve episodios de extreme grados de debilitate muscular. 
In ambe casos, le insufflation retroperitonee de CO, demonstrava un allargamento 
del glandula sinistro-adrenal. Specimens de urina de 24 horas revelava nivellos 
elevate de aldosterona (80 e 24 pg, respectivemente ), con normal excretion de 
17-cetosteroide e 11-oxysteroide. Le ablation chirurgic del adrenales demonstrava 
adenomas quasi identic in le duo casos. Grande quantitates de sales de kalium 
esseva requirite pro mantener normal nivellos seral de iste electrolyto durante 
le periodo operatori. Post le operation, le tension del sanguine descendeva usque 
a nivellos de choc in un del casos e usque al nivello normal in le altere. In 
ambe casos il occurreva un periodo transiente de hypertension durante le adminis- 
tration de cortisona post le operation. Le anormalitate del tolerantia pro glucosa 
reverteva al stato normal post le recuperation. 

Le disveloppamento de insufficientia adrenal in un del casos esseva probabile- 
mente le effecto del trauma de un insuccessose tentativa de effectuar un biopsia 
renal un anno post le ablation del glandula adrenal al altere latere. Therapia 
substitutive succedeva a maestrar iste complication. 


d 
r- 
i- 
h 
)- 
ts 
al 
k 
1e 
nt 
i- 
a 
1e 
t- 
er 
al 
C- 
n.. 
5. 
7, 

J. 
In. 

id 


INCREASED ALDOSTERONE EXCRETION DURING CHRONIC 
SODIUM DEPRIVATION IN TWO MALE SUBJECTS® 


By Ricwarp E. Bartey, M.D.t 
USPHS TRAINEE IN DIABETES AND METABOLIC DISEASE 


AND 


KATHLEEN E. Roserts, M.D. 
ASSISTANT CLINICAL PROFESSOR OF MEDICINE 


(From the Department of Medicine, Stanford University School of Medicine, and the U.S. 
Public Health Service Hospital, San Francisco, California ) 


Earty work suggested that sodium 
deprivation causes the adrenals to 
secrete an electrolyte-active hormone 
(Deane®). In humans, this hormone 
was later identified as aldosterone, both 
in urine (Axelrad et al.', Duncan, 
Liddle and Bartter?, Luetscher and 
Axelrad®, Ulick, Laragh and Lieber- 
man!!) and blood (Ayres et al.?). The 
effects of long-term severe sodium re- 
striction have not been. so clearly stud- 
ied. Therefore, 2 patients who had been 
on a low-salt diet for several months 
were studied to determine their urinary 
output of adrenal steroids. Both pa- 
tients had increased amounts of aldos- 
terone in the urine; as well as urinary 
conservation of sodium. 


Methods. The 2 patients reported here were 
hospitalized and maintained on a low sodium 
intake (approximately 6 mEq. per day). 
The feedings were given by nasogastric tube 
and supplemented with adequate vitamins 
and potassium. One patient (M.M.) had 
arteriosclerosis and senile depressive psycho- 
sis, and the other patient (M.R.) had a 
cerebrovascular accident. The period of so- 
dium restriction in the first patient (M.M.) 
was for 11 months, and in the second pa- 
tient (M.R.) was for 15 months. Twenty- 
four-hour urines were collected and cooled 
immediately by standard refrigeration. Ali- 
quots were taken for analysis of creatinine, 
electrolytes, 17-ketosteroids, and 17-hydroxy- 


corticosteroids. The remainder was frozen at 
—20° C. for the determination of aldosterone. 
The 17-ketosteroids and the 17-hydroxycorti- 
costeroids were analyzed by the methods of 
Drekter et al.6, and Sandberg et 
Aldosterone was extracted (Luetscher and 
Axelrad®, extract B), and analyzed by chro- 
matography (Burton, Zaffaroni and Keut- 
mann?) and bioassay (Johnson§). 


Results and Discussion. The perti- 
nent electrolyte findings in the serum 
are shown in Table 1. Serum sodium 
was normal in the first patient (M.M. ) 
and low in the second patient (M.R.). 
In both patients the urinary excretion 
of sodium was low, whereas potassium 
excretion was normal. 


TABLE 1—SERUM ELECTROLYTE 


CONCENTRATIONS 
mEq./L. 

Patient # A 

(Initials) Na K CO; 
#1 

(M.M.) 137 46 25 90 
2 

(M.R. ) 114. 5.5 26 70 


The excretion of adrenal steroids is 
shown in Table 2. As shown, the aldos- 
terone excretion was increased in both 
patients, one of-the patients having 


*This project was supported by a research grant (A-630) from the National Institute of 
Arthritis and Metabolic Diseases, Public Health Service. 
+Present Address: Veterans Administration Hospital, San Francisco, California. 
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Bailey and Roberts: 


an aldosterone excretion significantly 
higher than reported in acute sodium 
deprivation. The other patient had an 
aldosterone excretion comparable to 
that seen in acute sodium deprivation 
in this laboratory (Axelrad et al.', 
Luetscher and Axelrad*). 

Both 17-ketosteroids and 17-hydroxy- 
corticosteroids were ccnsidered to be 
compatible with the age and general 
debility of the patients studied. In the 
second patient (M.R.), the low serum 
sodium and chloride may be due to 
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ciated with increased aldosterone ex- 
cretion. 

Summary. The urinary excretion of 
adrenal steroids, sodium, and _potas- 
sium was studied in 2 chronically ill 
patients. One had been on a low por Sa 
intake (approximately 6 mEq. per day) 
for 11, and the other for 15 months. 
Aldosterone excretion measured by bio- 
assay was increased in both patients. 
In one patient, aldosterone excretion 
was higher than reported in acute so- 
dium deprivation by this method, and 


TABLE 2.—URINE STEROID AND ELECTROLYTE EXCRETION 


17-keto-° 17-Hydroxy-t 

Patient # steroids corticosteroids Sodium Potassium 

(Initials) - A —, Aldosteronet - A 

(Age) mg./24 hrs. ug./24 hrs. mEq./24 hrs. 

#1 (M.M.) 

(Age 79) 7.0 5.9 26.2 8.4 53 
#2 (M.R.) 

(Age 52) 8.0 9.2 12.9 5.6 40 


*Normal range in adult males is 10 to 22 mg. per 24 hours. 
tNormal range in adult males is 6 to 12 mg. per 24 hours. 
tThe range of aldosterone excretion in normal adult subjects on unrestricted diets in this 


laboratory is 1 to 3 ug. per 24 hours. 


gastrointestinal loss from occasional 
diarrhea. 

The results indicated that aldoster- 
one excretion may have been elevated 
because of sodium restriction. These 
high aldosterone values seem to be at 
variance with a recent report (Crabbé, 
Ross and Thorn‘) in which aldosterone 
excretion tended to decline after a max- 
imum had been reached. In our pa- 
tients, however, it cannot be ruled out 
that the aldosterone excretion was in- 
creased by other factors, such as arte- 
riosclerosis and chronic illness. Neither 
of the patients had edema, significant 
mpairment of hepatic or renal func- 
‘on, nor any disease known to be asso- 


in the other, the value was comparable 
to that seen in acute sodium depriva- 
tion in this laboratory. Excretion of 17- 
ketosteroids and 17-hydroxycorticoster- 
oids was compatible with the age and 
debility of the subjects studied. In 
both patients the urinary intake and 
excretion of sodium were low, whereas 
potassium intake and excretion were 
normal. 

The results suggest that aldosterone 
excretion may have been elevated be- 
cause of chronic sodium restriction, 
but do not rule out the presence of 
other factors which might elevate 
aldosterone excretion. 
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SUMMARIO IN INTERLINGUA 


Augmento del Excretion de Aldosterona, Notate in Duo Subjectos Mascule 
in Chronic Deprivation de Natrium 


Le excretion urinari de steroides adrenal, de natrium, e de kalium esseva 
studiate in 2 chronicamente malade patientes. Lor regime habeva includite le 
restriction del ingestion diurne de natrium a circa 6 mEq durante 11 e 15 menses, 
respectiv emente. Le excretion de aldosterona, mesurate per bio-essayage, 
esseva elevate in ambe casos. In un del casos, le excretion de aldosterona esseva 
plus alte que le valores reportate pro acute deprivation de natrium super le base 
de studios usante le mesme methodo, e in le altere le valor esseva comparabile 
al constatationes facite in iste laboratorio in acute deprivation de natrium. Le 
excretion de 17-cetosteroide e de 17-hydroxycorticosteroide esseva compatibile 
con le etate e le debilitate del subjectos studiate. In ambe casos, le acceptation 
e le excretion urinari de natrium esseva basse, illos de kalium esseva normal. 

Le resultatos suggere que le excretion de aldosterona esseva possibilemente 
augmentate in consequentia del chronic restriction de natrium, sed il remane 
le possibilitate que altere factores esseva presente in elevar le excretion de 
aldosterona. 


— 
| 
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Resprratory acidosis is the result of 
alveolar hypoventilation, and all pres- 
ent methods of treatment are directed 
at improving this aspect of pulmonary 
function. If alveolar ventilation cannot 
be improved, no other effective therapy 
has been available. Attempts have been 
made to stimulate respiration by the 
use-of oral or intravenous sodium sali- 
cylate but the results are equivocal 
(Weégria et al."!), and as oxygen con- 
sumption is increased at the same time, 
the end result may not be beneficial 
(Tenney and Miller'®). Similarly, the 
use of a carbonic anhydrase inhibitor 
has not been particularly effective in 
the treatment of respiratory acidosis 
( Galdston? ). 

Recently Nahas* has reported a study 
in dogs employing Trishydroxymethyl- 
aminomethanet, an organic buffer, for 
the treatment of respiratory acidosis. 
Administration of 100% oxygen to a 
normal animal rendered artificially 
apneic, results in the maintenance of 
the oxygen saturation at about 50%, 
but the carbon dioxide tension rises 
to very high levels. Within an hour 40% 
of these animals die with a carbon 
dioxide tension of over 300 mm. Hg. If, 


however, they are given an infusion of 
THAM, the arterial pH and carbon 
dioxide tension can be maintained at 
normal levels and the animals will sub- 
sequently make a complete recovery. 

We, therefore, decided to study the 
effects of this buffer in patients with 
respiratory acidosis. 


Method. Four male patients with respira- 
tory acidosis whose ages ranged from 48 
to 61 years were selected for this initial 
study. Three of these patients had severe 
diffuse obstructive emphysema with arterial 
oxygen unsaturation and carbon dioxide re- 
tention. The fourth patient had carcinoma of 
the lung with hypoventilation resulting in 
respiratory acidosis. This patient also had 
uremia with a serum urea nitrogen of 116 
mg. per 100 ml., but the other 3 patients 
had no evidence of renal insufficiency. 

After a light breakfast, a Riley-Cournand 
needle was inserted in the brachial artery, 
and a Foley catheter introduced into the 
bladder. Breathing room air, the subject 
was then connected to a Tissot 300 liter 
spirometer and the expiratory gases col- 
lected over a 3-minute period, during which 
time a specimen of arterial blood and urine 
was obtained. Following this, 20 gm. of 
THAM dissolved in 300 ml. of 3.3% glucose 
was given intravenously at such a rate as to 
allow the infusion to be completed within 
a 40-minute period. At 20 and 40 minutes 
after the start of the THAM infusion, arte- 


°Trishydroxymethylaminomethane, which is also sometimes known as Tris. 


}Trishydroxymethylaminomethane hereafter will be referred to as THAM in this paper. 
(115/341) 
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rial blood and urine specimens were ob- 
tained and the expired gases collected for 
3 minutes. Further blood and urine speci- 
mens were obtained and gas collection made 
at 70 minutes. A final urine specimen was 
obtained 100 minutes after the start of the 
THAM infusion. 

Arterial carbon dioxide (PCO.) and oxy- 
gen tensions (PO.) were determined by the 
method of Riley, Proemmel and Franke§, as 
modified by Brinkman, et al.!. The pH was 
measured at body heat on a Cambridge pH 
meter. The minute ventilation was calculated 
from the 3-minute collection of expired gases 
and corrected to standard temperature and 
pressure. The pH of the urine was measured 


by use of a glass electrode, and the urinary 
bicarbonate content determined with the Van 
Slyke apparatus (Peters and Van Slyke? ). 

Results. The results of administra- 
tion of THAM on the ventilation, arte- 
rial blood, and urine will be considered 
separately, but are summarized in 
Table 1. 

VENTILATION. Measurements of min- 
ute ventilation showed a consistent re- 
duction during the THAM injection. 
The only exception, as seen in Fig. 1, 
was in patient W.B., who soon after 


TABLE 1.—THE ARTERIAL BLOOD MINUTE VENTILATION AND URINARY 
FINDINGS ON THE PATIENTS STUDIED 


Blood Urine 
r — V 
Spec. PO: pH PCO, L./min. pH HCO-; 


1 49 7.39 70.5 8 6.8 5.4 
2 33 7.44 63 yt i 30.4 
3 30 745 61 6.3 7.6 78.0 
4 39 7.41 70 7.4 7.7 101.0 
Ill. 
Blood : Urine 


Spec. PO; pH PCO, L./min. pH HCO-s 
G05 7.84 55 63 485 Tr 
S$ & aie 9.7 
3 44 741 555 42 78 60.2 
4 60 7.36 60 5.6 7.8 67.6 


Specimen 1. At rest 


Il. 
Blood Urine 
Spec. PO, pH PCO, L./min. pH HCO>s 


1 49.5 7.37 61 &s.7 Tr 
StS 8.45 7.4 36 
3 39.5 7.39 63 8.10 7.7 71 
4 46 7.39 65 8.45 7.7 86 
IV. 
Blood . Urine 
V 


Spec. PO, pH PCO, L./min. pH HCO 
55.5 7.40 45 1s Te 
35 7.45 46 84 53 Tr 
— 75 47 105 70 i131 
52.5 7.44 55 9.45 7.7 38.2 


Specimen 2. 20 minutes after starting THAM 
Specimen 3. 40 minutes after starting THAM 
Specimen 4. 30 minutes after stopping THAM 


MINUTE VENT/LAT/ON 


11.0 
5.0 
30; . 


i 
| 
< 


THAM 20 gram 


20 


40 70 


Time in Minutes 


Fig. 1—Shows the effects of the THAM infusion on minute ventilation. 
*This subject had Cheynes-Stokes respiration from the 20- through 70-minute period o! 
observation. 
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the injection of THAM developed 
Cheyne-Stokes respiration and contin- 
ued this abnormal respiration for the 
following one and a half hours. Be- 
cause of the Cheyne-Stokes breathing, 
the calculation of the minute volume is 
probably inaccurate, which may ac- 
count for the rise in the minute ventila- 
tion at the 40-minute period. 
ARTERIAL BLOOD CHANGES. pH. Dur- 
ing administration of THAM, there 
was a consistent rise in the pH in all 


Oxygen Tension. While all these pa- 
tients had decreased oxygen tension 
(50, 56, 70, 49 mm. Hg) at the start 
of the experiment, the PO, decreased 
further in amount from 11 to 25 mm. 
mercury during the course of the 
THAM infusion. This change was prob- 
ably the result of the decrease in min- 
ute ventilation and not related directly 
to the THAM. The shift to the left in 
the oxyhemoglobin curve due to the 
higher pH would result in some fall in 
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Fig. 2.—Demonstrates the changes in arterial blood following THAM intravenously given over 
a 40-minute period as indicated by the shaded area. 


4 subjects (see Fig. 2). The greatest 
rise occurred in W.B. who was uremic. 
This was probably due to the delayed 
excretion of bicarbonate because of 
renal insufficiency, as a result of which 
the alkali reserve increased to a greater 
extent than in the other 3 individuals. 

Carbon Dioxide Tension. This was 
initially raised in all 4 patients, ranging 
from 45 to 70.5 mm. mercury. Follow- 
ing administration of THAM, in 3 sub- 
cts there was no significant change 
in the PCOs.. In the fourth individual 
_L.H.), the initial PCO. of 70.5 mm. 
‘vercury fell during the infusion to 61 
‘1m. mercury despite a 20% reduction 
minute ventilation. 


PO., but not sufficient to account for 
the change produced in these individ- 
uals. 

Urine. The most marked and consis- 
tent changes were in the urine where 
a similar pattern was followed in each 
individual (Fig. 3). The urinary pH 
rose within 20 minutes of the start of 
the infusion of THAM with the excep- 
tion of the uremic patient (W.B.) in 
whom the rise in the pH was delayed 
until the 40-minute specimen. There 
was also a consistent and marked rise 
in the urinary bicarbonate in all 4 
subjects. In the pre-infusion specimen 
and in the 20-minute specimen, there 
was usually just a trace of bicarbonate 
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which rose to higher levels in the next 
2 specimens, but was beginning to fall 
after 100 minutes. 

Discussion, The usual therapeutic 
agents employed to counteract acido- 
sis are the salts of weak organic acids, 
but THAM, in contrast, is a weak or- 
ganic base which at a pH of 7.4 is 80% 
dissociated (Gomoni* ). 

From the above study, it is evident 
that THAM is an effective buffering 
agent which is capable of raising the 
arterial pH. Simultaneously the min- 
ute ventilation is appreci iably reduced 
despite the PCO, being maintained at 


oxygenation, the maintenance of a nor- 
mal PCO. is accounted for by the 
excretion of the excess carbon dioxide 
as urinary bicarbonate. 

Because of the beneficial effect on 
respiratory acidosis obtained in this 
study, we have used the buffer thera- 
peutically in 2 patients. , 

Case Reports. case 1. (L.P.) The first 
patient was a 30-year-old woman who follow- 
ing cardiac surgery developed severe respira- 
tory acidosis. She did not respond to the 
usual methods of therapy, and as the situa- 
tion was desperate, she was given 120 gm. 
of THAM in water by gastric tube over a 
24-hour period. She developed fairly severe 
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Fig. 3—The urinary changes resulting from THAM infusion, the duration of which is again 
indicated by the shaded area. 


approximately the same level through- 
out the experiment. This reduction in 
minute ventilation appears to be close- 
ly related to the rise in pH, indicating 
that the respiratory center is respond- 
ing to a change in the arterial pH 
independently of any change in PCO,. 

In these 4 individuals the respira- 
tory minute volume was reduced, which 
would result in less excretion of car- 
bon dioxide from the lungs. Despite 
this, the PCO, remained relatively un- 
changed, which is probably due to in- 
creased urinary excretion of bicar- 
bonate. This was confirmed by Nahas® 
who showed that in dogs with apneic 


diarrhea, and as the acidosis was relieved, 
also developed tetany, which was controlled 
with calcium gluconate given intravenously. 
Her arterial pH was raised from 7.1 to 7.45 
following THAM administration, and she sub- 
sequently had no further respiratory acidosis. 
However, she died of other complications a 
few days later. At necropsy there were no 
ill effects attributable to THAM administra- 
tion. 

casE 2. (H.S.) (See Table 2) A 40-year- 
old white man who 20 years previously had 
had a 9-rib thoracoplasty on the right side 
was admitted with an extensive left-side: 
pneumonia. At the time of admission he wa 
not thought to be acutely ill. However, ove 
the next 12 hours, he became unconsciou 
with slow gasping respirations. Tracheotom: 
was done without any appreciable improve 
ment. Arterial blood studies done at th 
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time he was receiving 100% oxygen by a 
Bennett IPPB machine connected to the 
tracheostomy, showed that his oxygen  sat- 
uration was 97%, but the carbon dioxide ten- 
sion was 160 mm. of mercury and the pH was 
6.95. He was put in a Drinker respirator but 
after 3 hours there was no improvement in 
his condition. A repeat arterial blood study at 
this time showed no change from the previous 
study. Over the next hour and a half he was 
given 30 gm. of THAM as a 10% solution 
in water through a gastric tube. Two hours 
after starting the infusion, he regained con- 
sciousness. Five minutes later he developed 


TABLE 2.—THE ARTERIAL BLOOD 
STUDIES ON CASE 2 (HLS.) 


Specimen pH PCO, Cco: So; 
1 6.95 160 38.80 966 
2 6.94 160 38.10 86.7 
3 7.20 89 36.50) 91.5 
4 7.29 68 33.70 49.70 


Specimen 1. 
Specimen 2. 


Tracheotomy plus 100% O, 
Tracheotomy plus 100% O, plus 
Drinker Respirator 

Specimen 3. As above, after 30 gm. of 
THAM 

12 hours later, out of respirator, 
no O: for 15 minutes 


Specimen 4. 


tetany which responded to intravenous cal- 
cium gluconate. He was still receiving oxy- 
gen through the tracheostomy, but now his 
arterial blood showed a saturation of 92%, 
and a CO, tension of 89 mm. of mercury, 
with a pH of 7.2. He continued in the res- 
pirator, and 5 hours later was given a further 
10 gm. of THAM through the gastric tube. 
The last arterial blood was obtained 12 hours 
after he became conscious, at which time he 
was out of the respirator and the oxygen had 
been discontinued for 15 minutes. The oxy- 
gen saturation was now 49%, the PCO, 68 
mm., and the pH was 7.29. He was _ nor- 
mally responsive and apparently had no men- 
tal changes as a result of his profound nar- 
cosis. He was given oxygen and appeared 
to be doing well, but respiration suddenly 
ceased and he died. At necropsy he was 
found to have a cerebellar tonsillar pressure 
cone. The bronchial tree was clear, and death 
was attributed to central respiratory arrest. 


TREATMENT OF RESPIRATORY ACIDOSIS WITH THAM 
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Results of this preliminary study in- 
dicate that THAM is well tolerated, 
and even in the patient (W.B.) with 
uremia, there was no deterioration in 
renal function following the THAM 
infusion. There has been no thrombo- 
phlebitis at the site of the injection 
but in one patient some of the buffer 
extravasated outside of the vein, with 
resultant local sloughing of the over- 
lying skin. In both patients in whom 
this drug was given orally, there has 
been some diarrhea. Also, in these 2 
patients tetany developed as the aci- 
dosis was relieved, but this was easily 
controlled by intravenous calcium 
gluconate. 

Although we have not experienced 
any ill effects following administration 
of THAM, significant hy poglycemia has 
been reported by Tarail and Bennett?. 
Twenty-seven to 76 gm. of THAM 
given intravenously over a 49- to 64- 
minute interval resulted in a fall in 
the blood sugar of up to 37 mg. per 
100 ml., which effect disappeared with- 
in an hour. Nahas, Dos and Ligau® 
have also reported hypoglycemia fol- 
lowing a similar intravenous dosage of 
THAM. We have not given more than 
20 gm. intravenously at any one time, 
which probably accounts for the fact 
that we have not observed side effects 
indicative of hypoglycemia. 

Summary. The effect of Trishydroxy- 
methylaminomethane (THAM) on 4 
individuals with respiratory acidosis is 
recorded. There was a consistent rise 
in the arterial blood pH, a reduction 
in minute ventilation, and a consid- 
erable increase in urinary pH, and 
urinary excretion of bicarbonate. A 
brief report on the 2 patients in whom 
this buffer has been used therapeu- 
tically is included. 
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SUMMARIO IN INTERLINGUA 


Le Tractamento de Acidosis Respiratori con Trishydroxymethylaminomethano 


Es reportate le effecto de trishydroxymethylaminomethano (THAM) in 4 
subjectos con acidosis respiratori. Occurreva uniformemente ‘un augmento del 
pH de sanguine arterial, un reduction del ventilation per minuta, e augmentos 
considerabile del pH urinari e del excretion urinari de bicarbonato. Es includite 
un breve reporto de 2 casos in que le tampon THAM esseva usate therapeutica- 
mente. 


h 
a 
| 


PROGRESS 
OF 


MEDICAL SCIENCE 


PATHOLOGY AND BACTERIOLOGY 


UNDER THE CHARGE OF 


Rocer W. Reep, M.A., M.D., C.M. 
PROFESSOR OF BACTERIOLOGY AND IMMUNOLOGY, McGILL UNIVERSITY 


AND 


GARDNER C. McMILLAN, M.D., C.M., M.Sc., Pu.D. 
STRATHCOMA PROFESSOR OF PATHOLOGY, McGILL UNIVERSITY 
MONTREAL, CANADA 


BACTERIAL INFECTIONS OF ANIMALS TRANSMISSIBLE TO MAN 


By L. W. MacPuerson, Pu.D. ( Epry.), M.R.C.V.S., D.V.S.M. 
ASSOCIATE PROFESSOR OF MICROBIOLOGY, SCHOOL OF HYGIENE, 
UNIVERSITY OF TORONTO, TORONTO, CANADA 


Tue transmission of bacterial and 
other infections from animals to man 
has been recognized since the earliest 
times. The biblical admonitions of 
Moses to the children of Israel, ex- 
pounded in Deuteronomy”, are prob- 
ably based on the necessity of prevent- 
ing transmission of animal infections to 
man, and have been preserved in 
Jewish ritual slaughter of livestock to 
this day. 


(a) Infections of considerable public 
health significance 


. Anthrax 

. Brucellosis 

. Erysipeloid 
Leptospirosis 
Plague 
Rat-bite fever 
. Salmonellosis 
. Tuberculosis 

. Tularemia 


WUD 


However, the widespread recogni- 
tion of the many infections of animals 
transmissible to man has been of com- 
paratively recent date, and the meas- 
ures to control this hazard to public 
health and indeed the very recognition 
of some of the diseases transmissible 
to man, are only now being presented. 

Broadly speaking one can divide the 
bacterial infections of animals trans- 
missible to man into two groups: 


(b) Recently recognized infections 
whose public health significance 
is difficult to assess 


1. Listeriosis 
2. Pasteurella multocida infections 
3. Vibriosis 
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ANTHRAX. Anthrax is a disease pri- 
marily of herbivora and secondarily of 
man and other animals. Its origin is 
shrouded in the mists of antiquity and 
it is believed by many that one of the 
scourges which beset the Egyptians 
during the Israelites’ captivity may 
have been this disease’. Certainly the 
ancient Greek writers have described 
devastating epizootics in animals and 
associated disease in man which many 
consider to have been anthrax'®!. For 
centuries the pathology of anthrax was 
not understood, but in 1849 Pollender** 
observed that the blood of anthrax ani- 
mals contained numerous rod-shaped 
bodies, which he postulated had some 
causal connection with the disease. In 
1863 Davaine'®!* announced that these 
were bacteria and that they were the 
causal agents of anthrax. The classical 
researches of Koch in 1876" and 
Pasteur in were most timely. 
They clarified the position regarding 
the etiology of anthrax, and evolved a 
vaccine against it at a time when some 
25 to 50% of the sheep flocks of Europe 
were dying of this disease, and when 
the entire agricultural economy was 
facing disaster. 

The anthrax organism was first fully 
investigated by Robert Koch**, who ob- 
served the division of the organism and 
also spore formation. He isolated the 
organism in pure culture, and by in- 
oculating animals reproduced the dis- 
ease. It is one of the largest organisms, 
measuring approximately 1 to 13 by 
3.0 to 10.0 microns®, and is non- -motile, 
Grani-positive, spore-forming, and cap- 
sulated. The spore form is extremely 
resistant to heat, and Murray*® has 
demonstrated the thermal death point 
at 135° C. for 10 minutes (dry heat), 
or 105° C. for 10 minutes (moist heat). 
Smith has shown that anthrax spores 
were — of germinating after 22 
years®®, Lye, 5%, is probably" the most 
satisfactory chemical disinfectant, be- 


ing effective against spores in 24 hours. 
The vegetative form of the organism is 
readily ‘destroy ed by chemical disinfec- 
tion, heat, or drying*’, a factor which 
is extremely important in the epidemi- 
ology of this disease. 

Ge ographically, anthrax is world- 
wide in distribution but has a compara- 
tively low incidence today in countries 
where restrictive measures have been 
instituted. Conversely, in most coun- 
tries where animal control measures 
are lacking, the incidence of anthrax 
continues to be high®'. The incidence 
of human anthrax is said to be low as 
compared with the other zoonoses, but 
the WHO/FAO Expert Committee on 
the zoonoses has indicated an incidence 
of 9,000 cases annually. Most of these 
occur in rural districts, although indus- 
trial infections may be frequent. Due 
to under-reporting, it is suggested by 
this committee that the actual inci- 
dence may be up to 90,000". 

The spread and maintenance of an- 
thrax infection in certain regions is 
related to the long survival time of 
the spore forms. Pastures in which in- 
fected cattle have roamed may remain 
contaminated for many years, while 
industrial effluents, for example, tan- 
nery wastes, also serve as a potential 
source of pasture and water contami- 
nation**. The use of artificial feeding 
stuffs, for example, bone meal, are also 
a potential source of infection for 
cattle*’. In cattle and sheep, the dis- 
ease usually takes the acute form, and 
is septicemic in type with excitement, 
respiratory and cardiac distress, con- 
vulsions and death the usual sequence 
of events. Hemorrhagic discharges from 
the natural orifices of the cadaver are 
frequently observed and these are 
heavily contaminated with anthrax 
organisms which on exposure to air 
tend to spore rapidly**. The blood of 
such cadavers is teeming with the veg- 
etative forms. 
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Human anthrax infection is usually 
acquired through abrasion or other 
small wound of the skin. Less fre- 
quently, infection of the lungs may 
occur through inhalation of spores, as 
in Woolsorter’s disease, and finally and 
most infrequently, by ingestion. The 
persons most frequently affected are 
those having contact with animals or 
their products, such as butchers, stock- 
men, and industrial workers in the 
hide, hair or meat industries. Heeren*® 
has suggested that biting insects are 
involved in the transmission of the dis- 
ease. Certainly, contact with the ani- 
mal may be remote, as is the case when 
an individual is infected while shaving 
as a result of anthrax spores being 
present on a shaving brush. 

(a) Cutaneous Anthrax (Malignant 
pustule )*’. The incubation time in these 
cases is from 1 to 3 days. At the site 
of inoculation, usually on an exposed 
surface, there develop itching, uneasi- 
ness and the gradual development of 
a small papule which later becomes 
vesicular. Inflammatory induration de- 
velops around this and within 36 hours 
there develops at the site of inoculation 
a dark brown eschar at a little distance 
from which there may be a series of 
small vesicles. There is considerable 
redness at the site and the inflammation 
spreads along lymphatics to the local 
lymph nodes. The fever rises rapidly 
in the early stages and falls abruptly 
after several days. The mortality rate 
prior to the advent of sulfonamides 
and penicillin was 26.6%! but early 
diagnosis and treatment with penicillin 
and other antibiotics have reduced the 
mortality almost to zero™*, 

(b) Pulmonary Anthrax (woolsorter's 
cisease). In this form there are no pre- 
‘ionitory signs. The patient develops 

chill and temperature rises to 102 to 

)3° F. Breathing is rapid and there 
' pain in the chest, back and legs. The 
pulse is feeble and rapid and death 
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may occur within 24 hours with pro- 
found collapse. 

(c) Internal Anthrax (intestinal 
form). The symptoms in these cases are 
those of internal poisoning. The dis- 
ease may set in with a chill followed 
by vomiting, diarrhea, moderate fever 
and pains in the legs and back. In acute 
cases there are dyspnea, cyanosis, rest- 
lessness and convulsions. Hemorrhage 
may occur from the mucous mem- 
branes. 

Treatment with penicillin and other 
wide-spectrum antibiotics has reduced 
the mortality rate almost to zero. Var- 
ious vaccines for the use of exposed 
groups have been suggested"’. 

BRUCELLOsIS. Brucellosis is primarily 
a disease of domestic animals which 
under special circumstances may be 
transmitted to man. It is world-wide 
in distribution but is more prevalent 
in areas in which extensive cattle, 
swine, and goat herding is practiced. 
It causes serious economic loss to the 
animal industry and extensive morbid- 
ity in man thus constituting an im- 
portant public health problem". 

Abortion, the outstanding clinical 
sign of brucellosis in animals, was early 
recognized as an infectious disease by 
herdsmen, while in the early part of 
the 19th century the disease “Mediter- 
ranean fever” was observed in man. 
However the investigation of the ani- 
mal and human disease entities went 
their separate ways. In 1886 Bruce™ 
isolated one of the causal agents of 
Mediterranean fever, while in 1895 
Bang? isolated the causal organism of 
the animal disease. Zammit’s!*! out- 
standing observation in 1904 of the 
relationship between the consumption 
of goat’s milk and the incidence of 
Mediterranean fever opened the way 
for Evans*® in 1918 to carry out her 
classical studies. which linked the var- 
ious animal Brucella infections to the 
human disease, undulant fever. 
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Generally speaking, Brucella meliten- 
sis is considered to be the agent re- 
sponsible for bovine and caprine bru- 
cellosis, Brucella abortus for bovine bru- 
cellosis, and Brucella suis for porcine 
brucellosis. Actually, infection of any 
species of animal by any type of Bru- 
cella is frequent, and, one can say 
in effect that the specific relationship 
of Brucella types to animals does not 
exactly correspond”. 

The morphological characteristics of 
the three species of Brucella are simi- 
lar, being short ellipsoidal, non-motile, 
Gram-negative rods about 0.3 to 0.4 
micron in length. They can only be 
differentiated by cultural, biochemical 
and serological tests’. 

Reasonable estimates of the preva- 
lence of brucellosis are difficult to ob- 
tain because in most countries Brucel- 
losis in man or animals is not notifiable. 
In many countries Br. abortus infection 
of cattle is known to be as high 
30%. Brucellosis is also known to 
occur extensively in goats, swine and 
sheep. The figures of human cases noti- 
fied are very variable, but the Epidemi- 
ological and Vital Statistics Reports of 
the World Health Organization show 
that while brucellosis is world wide 
in distribution, the Mediterranean and 
particularly Italy and Spain still have 
the highest incidence (4,000 to 10,000 

cases annually ). 

In animals, infection can occur by 
ingestion, inhalation, or through the 
skin, conjunctivae, or mucous mem- 
branes. The origin of the infective ma- 
terial varies. It can be the aborted 
fetus and membranes, infected genital 
discharges, urine, or milk. 

Taylor and his co-workers’ give 
an interesting breakdown of origins 
and methods of infection in 466 cases 
of human infection. 

In this series contact infection is 
apparently 5 times as frequent as in- 
gestion infection, a view which opposes 


much of the writing in the literature. 
Renoux”’ suggests that ingestion infec- 
tion is of major significance in towns 
and is probably responsible for most 
cases. Infection by contact on the other 
hand is more freque nt in rural areas 
and is responsible for the majority of 
cases there. 

It is impossible to give more than a 
brief summary of the symptomatology 
of human brucellosis which is very 
wide and varied. All the symptoms 
encountered in Brucella infection can 
be observed in other diseases. How- 
ever, according to Renoux*? there are 
two general forms, namely, a) An acute 
fever of limited duration followed by 
apparent recovery. b) Long continued 
disease with pe riodic ex acerbation, in 
which the onset can be insidious and 
followed by a long illness. 

There are distinct variations in the 
virulence of the three organisms for 
man, Brucella melitensis being the most 
pathogenic, Brucella suis less so, and 
Brucella abortus least pathogenic of 
all. Similarly, man appears to be more 
readily infected by Brucella melitensis 
and Brucella suis, although comparison 
of the symptoms in these infections 
shows the same clinical evolution, 
namely, asthenia, pyrexia, anorexia, 
and others. Mortality appears to be 
considerably higher in Brucella meliten- 
sis infections. The distinctive transient 
arthritis which occurs in about 40@ of 
cases is most common in Brucella meli 
tensis infection. 

The complications include peripheral 
neuritis, orchitis, meningitis, bronchitis. 
and endocarditis. Women may develop 
mastitis and pregnant women ma\ 
abort, although this manifestation is 
not so frequent as in animals*! 

Diagnosis of the disease in man ca 
be most difficult as there are no pa 
thognomonic signs. However, all fevers 
of undetermined origin should be sus 
pect. The diagnostic criteria for hv 
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man brucellosis have been well pre- 
sented by Spink et al.°* who have indi- 
cated the necessity of isolation of the 
causal organism, or, failing that, the 
demonstration of a rising agglutination 
titer or titer above 1:320 which offers 
presumptive confirmation of clinical 
diagnosis. 

The specific therapy of the disease 
dates from 1946*°:5* when streptomycin 
was introduced, but the relapse rate 
was not inconsiderable. McCullough* 
suggests the most satisfactory treat- 
ment available is a combination of 
dihydrostreptomycin, chlortetracycline 
and triple sulfonamide. 

In considering prophylactic meas- 
ures, it must be remembered that the 
Brucella essentially attack animals. 
Consequently control of the disease 
in man is dependent on its control in 
animals. Methods of eradication or con- 
trol 6f brucellosis in animals are usually 
based on vaccination and serodiagnosis 
followed by slaughter or segregation of 
reactors. These various methods are 
outlined by the FAO/WHO Expert 
Committee!, 

ERYSIPELOID. Erysipelas is primarily a 
disease of pigs and secondarily of other 
animals, birds, and man. In man, it 
occurs in most instances in the cuta- 
neous form and is known as erysipeloid. 

Erysipeloid has been known in many 
parts of the world and particularly in 
the pig-raising areas of Europe for 
many years. Descriptions of the clinical 
disease in swine appeared early in the 
literature and in 1873 Baker*® described 
the disease in man. The causal organ- 
iim is Erysipelothrix insidiosa in the 
smooth form. They are 0.2 to 0.4 by 
(5 to 2.5 microns. In rough colonies 
l.rger filamentous forms may occur. 
‘the organism is Gram-positive, non- 
.otile, and non-capsulated and grows 
1 adily on ordinary media‘, 

This disease appears to be world- 
\ ide in distribution. It is an occupa- 
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tional disease occurring in butchers, 
cooks, kitchen workers, fishermen and 
game handlers**. The incidence is 
mainly sporadic in these groups al- 
though epidemics have been reported. 
Stefansky and Griinfeld’*’ in 1930 de- 
scribed an outbreak at Odessa affect- 
ing some 200 handlers of fresh water 
fish. Lawson and Stinnett® in 1933 in 
the U.S.A. described 247 cases among 
workers in the button industry who 
were involved in processing animal 
bone. 

Verge in 1933'°? described three 
forms of the disease, a cutaneous, in- 
testinal, and a generalized form, but 
in the majority of cases the cutaneous 
form is by far the commonest. In 100 
cases reviewed by Klauder*® all but 5 
had a history of cutaneous injury at 
which site the infection first appeared. 

Klauder® states that infection can 
invariably be traced to contact with 
animals, fish, or dead matter of plant 
or animal origin. The organism gains 
access through injuries and frequently 
by bites of animals. Direct transmis- 
sion from infected swine or animals to 
man appear to be uncommon, although 
Morrill®® has described such transmis- 
sion to veterinarians. 

The incubation time is 1 to 4 days 
and the first symptom is pain at the 
site of inoculation, followed by swelling 
and erythema. The most distinctive 
feature of the disease, of considerable 
diagnostic significance, is the purplish- 
red color of the erythema. The erythe- 
ma slowly progresses, producing an- 
other distinctive feature, a sharply de- 
fined, slightly elevated zone, which 
extends peripherally as the central por- 
tion fades away. The involved area is 
swollen and tense as though fluid had 
been injected intracutaneously. If the 
finger is involved the swelling and 
tenseness make movement difficult. At 
times vesicles which may be hemor- 
rhagic occur at the site of the erythema. 


| 
| 
) 


126,352 The American Journal of the Medical Sciences * March, 1960 


Another characteristic of the disease 
is its migratory nature: new purplish- 
red pi atches may appear at remote 
areas. The disease involutes without 
desquamation**. 

Complications include arthritis par- 
ticularly of the joints near the involved 
part; a diffuse and generalized erup- 
tion which parallels the mild form of 
infection in swine; or a se pticemia with 
or without endocarditis. Meningitis** 
and intracranial abscess!” have also 
been attributed to this organism. 

The clinical signs are so obvious in 
most cases that laboratory diagnosis is 
seldom sought. In septicemic cases the 
causal agent can be isolated from the 
blood and in the cutaneous form from 
the local lesion. A feature of this con- 
dition is that serological tests based on 
agglutination of the causal organism 
are very unreliable and permanent im- 
munity is seldom established**. 

Penicillin therapy is the method of 
choice and is superior to other forms 
of antibiotic treatment. 

Prophylaxis depends obviously on 
prevention of contamination in those 
individuals exposed to this occupational 
hazard. 

LePTosPiRosis. This disease primarily 
affects rodents, dogs, cattle and swine 
and secondarily affects man. 

Epidemic jaundice was first de- 
scribed by Weil''? in 1886. In 1916 
Inada* reported that a spirochete was 
the causative agent and Noguchi" clas- 
sified the organism and named it Lep- 
tospira icterohaemorrhagiae. 

Subsequent studies by various Euro- 
pean, Australian, Japanese, Indonesian 
and American investigators have iden- 
tified many immunologically distinct 
leptospirae as pathogenic for man and 
a host of other animals!”. 

The causal organisms of leptospirosis 
are the many immunologically distinct 
leptospires. The leptospirae commonly 
isolated from North American cases of 


leptospirosis are L.  icterohaemor- 
rhagiae, L. canicola, L. pomona, L. 
bataviae and L. autumnalis'*?.. These 
are finely coiled organisms measuring 
6 to 20 microns in length. The spirals 
measure 0.3 micron in depth and 0.4 

0.5 in amplitude. In liquid media 
either one or both ends are bent into 
a semicircular hook, involving 1/8 to 
1/10 ot the organism. Spinning move- 
ments occur in liquid media and vermi- 
form movements in semi-solid media. 
In living preparation the organisms are 
most readily seen with dark-field 
microscopy and are invisible by light 
illumination. They stain with difficulty 
except by Giemsa or silver impregna- 
tion methods!"’, 

Until comparatively recently, lepto- 
spirosis was regarded as a rare dis- 
ease. Now it can be appreciated that 
the leptospiroses constitute a major 
problem in animal disease™*. Human 
infection, on the other hand, is acci- 
dental and represents a dead end 
the chain of transmission. 

Among animals the most common 
species affected by leptospirosis are 
rodents, dogs, cattle, and swine, al- 
though re cently a considerable number 
of wild mammals have been shown to 
be affected. As one might expect from 
organisms having such a wide host- 
spectrum many serotypes have been 
produced, the most important ones as 
far as North America is concerned hav- 
ing already been referred to by their 
specific names 

Of primary significance in transmis- 
sion of leptospiral infection to man are 
the animals shedding leptospirae in 
their urine. After either clinical or sub- 
clinical infections the organisms be- 
come established in the kidney an! 
are eliminated in the urine. Infection 
of man and other animals results from 
direct or indirect contact with suc’: 
urine®®, 

After an incubation period of 3 1» 


9 
de 
ga 
na 
pa 

Di 
til 
pr 
at 
th 
th 
mi 
tu 
ins 
ot! 

pn 
fre 
he 
wl 
pe 
ha 
TI 
dic 
ce 
str 
ab 
me 
en 
mi 
th: 
sp 

rec 
tie 
shu 
fe: 
* 
Soy 


Progress of Medical Science: 


9 days, the disease is initiated by a sud- 
den onset, with chills, high fever, 
gastrointestinal disturbance, including 
nausea and vomiting, ‘and muscular 
pains especially in the calf muscles. 
During this febrile period, which lasts 
till about the 5th day, spirochetes are 
present in the blood stream. Diagnosis 
at this time is extremely important if 
therapy is to be effective. However, 
these early symptoms are shared by 
many diseases and are not striking fea- 
tures likely to suggest the specific in- 
fection. Onset may be much more 
insidious, even with fatal termination. 
Conjunctivitis is a common finding, and 
other early symptoms may suggest 
pneumonia or meningitis. 

In the second stage which extends 
from the 6th to the 13th day, icterus, 
hemoglobinuria and tissue hemorrhage, 
which are much more diagnostic, ap- 
pear. However, by this time tissues 
have already been severely damaged. 
Therapy may fail and the patient may 
die even though fever and other acute 
symptoms have subsided. Convales- 
cence, with the appearance of demon- 
strable antibodies in the blood, begins 
about the 15th day. Relapses are com- 
mon in the 3rd to 5th week but recov- 
ery is usually uncomplicated. Recovery 
may be slow. It must be emphasized 
that in atypical cases there is a wide 
spectrum of symptoms. Iridocyclitis has 
recently been recognized as a delayed 
se quel! 

As in other infectious diseases, pa- 
tients suffering from leptospirosis may 
show all or only a few of the clinical 
features produced by the serotype in- 


volved. Alston and Broom? have de- 
sribed three degrees of infection, 
imely, 


| The classical icterohemorrhagic syn- 
drome which is often fatal. 

~ A less severe jaundice and nephritis 
than occurs in type 1, and with 
meningitis the central feature. This 
form is rarely fatal. 
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3. An influenza-like disease with no 
fatalities, of which the cardinal symp- 
toms are fever, muscular pains, sore 
throat, but no jaundice or nephritis. 
In the non-icteric cases differential 
diagnosis without laboratory study is 
obviously impossible. 

Laboratory examination rests on the 
following: a) Demonstration of lepto- 
spirae, which is accomplished by exam- 
ination of blood, urine or ground tis- 
sue by dark ground microscopy for 
the typical leptospirae; by culture of 
blood, urine or tissue; by guinea pig 
inoculation; by microscopical exami- 
nation of tissues (kidney or liver) taken 
at necropsy and suitably stained. b) 
Demonstration of antibodies to lepto- 
spira, which is accomplished by agglu- 
tination test; by agglutination-lysis 
test; by complement fixation test; by 
erythrocyte sensitization test. 

The most important lesion in lepto- 
spiral infection is renal damage, and 
antibiotic therapy or specific serum 
therapy is seldom initiated sufficiently 
early to protect the kidney. Where the 
illness is of less than 3 days’ duration, 
then penicillin or tetracycline are usu- 
ally effective. 

Serum treatment has been used prior 
to the development of antibiotics and 
satisfactory claims made for it'™. 

The preventative measures _ that 
might be applied to reduce incidence 
include: destruction of rodents, food 
protection, control of infection in 
domestic animals, limitation of bathing 
in infected areas, hygiene of individ- 
uals, immunization of certain occupa- 
tional groups, and the prophylactic use 
of antibiotics in exposed individuals. 

PLAGUE. Bubonic plague has been re- 
sponsible for a number of notable pan- 
demics which seem to have a long- 
term cyclic frequency. The biblical 
plague of the Philistines of 1320 B.C. 
is believed to have been plague and 
the pandemic of 542 A.D. which af- 
fected the entire Roman world is 
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known to have been plague. The “Black 
Death” of the 14th Century and the 
Great Plague of London in 1665 are 
all known to have been epidemics of 
bubonic plague. More recent pan- 
demics have involved the Asiatic conti- 
nent between 1896 and 1918 and the 
disease was first introduced to the 
Western hemisphere in 1899 and to the 
United States with the San Francisco 
outbreak of 1900*. 

The plague bacillus, Pasteurella 
pestis, is a short plump ovoid rod 1.0 
by 2.0 microns, which is non-motile, 
non-sporing and Gram-negative. Stained 
by appropriate methods it shows the 
characteristic bipolar staining®. 

Plague is basically a disease of rats 
and is spread from rat to rat and from 
rat to man by the bites of fleas partic- 
ularly the rat flea Xenopsylla cheopis*®. 
However there are really three planes 
of infection in this disease, namely syl- 
vatic, domestic and human!’. Thus in 
Africa the sylvatic host is mainly rep- 
resented by ‘the gerbil, while in South 
America 10 species of rodents includ- 
ing hares and guinea pigs have been 
found infected. In the United States, 
marmots, prairie dogs, hares, rabbits 
and squirrels have all been found in- 
fected naturally. 

Infection can obviously occur di- 
rectly from the sylvatic phase to the 
human phase through bites of infected 
fleas, but more frequently, and_par- 
ticularly where the disease assumes 
epidemic proportions, such outbreaks 
are preceded by epizootics at the 
domestic plane among the rat popula- 
tion. 

Fleas feeding on infected rodents 
suffering from plague bacteria become 
carriers by virtue of a “blocking” phe- 
nomenon. The proventriculus or fore- 
stomach of the flea is blocked by 
masses of plague bacilli and thus no 
food can pass into the true stomach. 
This results in the flea traveling from 


host to host and biting continuously in 
attempts to satiate himself. 

Four clinical types of plague are de- 
scribed in the literature’, namely, 
pestis minor, bubonic plague, pneu- 
monic plague and septicemic plague. 

With pestis minor the patient simply 
has a few days of fever with swelling 
and possibly suppuration of the lymph 
nodes of the groin. 

Bubonic plague is the commonest 
variety of clinical infection and has 
an incubation period of 3 to 4 days. 
The invasive stage is accompanied by 
headache, myalgia and _ depression. 
There is a steady rise in fever up to 
the 4th day followed by a drop of 2 
to 3 degrees. In at least two-thirds of 
cases the patient develops the charac- 
teristic swelling of the lymph nodes 
or buboes. Suppuration of the lymph 
nodes frequently occurs and is a favor- 
able feature. There is marked leuko- 
cytosis. 

Pneumonic plague begins with fever, 
shortness of breath, cough and pain 
in the chest. Impaired resonance of 
both lung bases develops, sputum be- 
comes blood-stained and fluid, cyano- 
sis develops and death supervenes. 

Septicemic plague is the most rapid 
form and the patient succumbs within 
3 to 4 days with a virulent infection 
and no buboes. 

Early in an outbreak the diagnosis 
can be overlooked. The finding of 
marked lymph node swellings particu- 
larly of the groin should be regarded 
with suspicion but a definite conclu- 
sion depends on bacteriological study. 


The organisms can be demonstrated - 


in smears from the buboes or in the 
sputum in pneumonic cases or in the 
blood in septicemic cases. The organ- 
ism can be isolated from such materia's 
in culture or in animals, the guinea pig 
being highly susceptible. 
Streptomycin, tetracyclines and chlor- 
amphenicol are all effective in treat- 
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ment. The organism is resistant to 
penicillin and frequently also to sul- 
fonamides*’. 

Control of plague** can be effected 
by sanitary methods against the vec- 
tors and the rodent reservoirs; by im- 


munization of the individual”; and by 


strict isolation procedures. 

RAT-BITE FEVER. Brown and Nune- 
maker™ in their review of rat-bite 
fever draw attention to the confused 
state of medical literature on this sub- 
ject due mainly to the two etiological 
agents allegedly associated with the 
disease, namely, Spirillum minus and 
Streptobacillus moniliformis.  - 

Rat bites have been appreciated as 
a cause of disease for centuries and 
Wilcox'!'? in 1839 first described the 
clinical condition. In 1908 Ogati a? 
used the Japanese term “sodoku” to 
describe the disease and later Japanese 
workers described spirochete-like 
ganisms in the lesions*?. 

In 1914 Schottmiiller®* described the 
Streptothrix minus ratti (Streptobacillus 
moniliformis) in association with clin- 
ical cases of rat-bite fever, and Dol- 
man* has recently presented evidence 
that this is in fact the true etiological 
agent of rat-bite fever. 

As indicated in the introductory par- 
agraph, the etiology is most confused 
but the recent work by Dolman and 
his co-workers strongly supports the 
view that Streptobacillus moniliformis 
is the true causal agent. However, 
Streptobacillus moniliformis is not al- 
located to a definite genus in Bergey's 
seventh edition. The organism is a 
Gram-negative, non-motile rod 2 to 5 
by 0.1 to 0.4 micron. It is extremely 
pleomorphic, and under favorable con- 
ditions may grow in long filaments. 
It may not grow satisfactorily on pri- 
mary isolation*®, 

This disease is probably world-wide 
in distribution and certainly reports 
from most parts of the world have 
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occurred. The rat appears to be the 
true reservoir of infection although 
Brown and Nunemaker'® in their re- 
view have incriminated other rodents 
and animals predatory on rodents as 
sources of infection for man. Strange- 
ways'’® has shown that approximately 
50% of wild rats harbor the causal 
organism. The transmission to man is 
normally by the bite of a rodent or 
predator. 

In addition, milk-borne transmission 
has occurred. This was studied by 
Place** in Haverhill, Massachusetts, 
and it was suggested that the milk 
was contaminated by rats. Some 86 
clinical cases occurred in this outbreak. 

The incubation period following the 
exposure is from 2 to 15 days tending 
to be longer in the cases following 
bite than in milk-borne infection, and 
the disease is abrupt in onset being 
characterized by fever, nausea, vomit- 
ing, and headache. A skin rash occurs 
fairly constantly and has been vari- 
ously described as rubellaform, morbil- 
liform, or maculo-papular, some rashes 
being petechial and purpuric. There 
is a high incidence of joint involvement 
associated with this condition, the se- 
verity and location of the arthritis, 
varying from case to case. In most 
cases there is a series of several par- 
oxysms of 3-day persistence of fever, 
followed by 5 to 6 day remissions, the 
symptoms recurring with each febrile 
period. The mortality rate is low, but 
complications have included general- 
ized adenitis, conjunctivitis photopho- 
bia, and ulcerative endocarditis. 

Laboratory diagnosis rests on the 
isolation of the causal organism, Strep- 
tobacillus moniliformis. This can be 
effected by blood culture, the medium 
containing 20 to 30% serum or ascitic 
fluid®. Patients may yield positive 
blood cultures for many weeks follow- 
ing exposure. 

Streptobacillus moniliformis is sensi- 
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tive to penicillin and streptomycin but 
resistant to sulfonamides. experi- 
mental infections in animals strepto- 
mycin has proved the most efficacious 
of these two antibiotics". 

From the epidemiological pattern it 
is shown that control rests on the con- 
trol of the rat population and the effi- 
cient pasteurization of milk. 

SALMONELLOsIS. Food poisoning has 
been recognized since the dawn of his- 
tory but the relationship of the Sal- 
monella to food poisoning was_ first 
recognized by Gartner*! in 1888 when 
he reported the illness of 57 persons 
following consumption of the flesh of 
a cow slaughtered on account of sick- 
ness. Gartner isolated the causal or- 
ganism Salmonella enteritidis from the 
meat and from the organs of one pa- 
tient who died of the disease. 

Subsequently over 150 types of 
Salmonella organisms have been re- 
ported in food-poisoning cases. The 
Salmonella are Gram-negative, non- 
sporing, motile rods which do not fer- 
ment lactose. They are morphologically 
identical but can be differentiated by 
serological tests. 

The primary hosts of most Salmonel- 
la types are animals, and the domestic 
fowl is probably the main reservoir 
as far as human infections are con- 
cerned®, Eggs and _ particularly im- 
ported dried egg proved a_ potent 
source of human infection in the 
United Kingdom in World War II". 
The Medical Research Council re- 
ported the introduction of 33 new 
types of Salmonella by this route and 
showed a greatly increased incidence of 
food poisoning in the period 1942 to 
1945. 

In addition to fowls, rodents, swine, 
cattle, sheep, horses, dogs, and cats, 
may harbor Salmonella and are po- 
tential sources of infection to man. The 
rodents frequently contaminate human 
food with their infected excreta, while 
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the meat-producing animals may be 
a source of infection to man through 
the consumption of undercooked meat 
products. 

The incubation period is usually less 
than 24 hours, although occasionally 
it may be 3 to 4 days. The onset is 
sudden with a chill followed by fever 
or the temperature may be subnormal. 
Vomiting, abdominal pains, and fre- 
quent, offensive stools, sometimes 
bloody, follow, frequently with severe 
muscular pain and marked comager. 
Skin reactions are hot uncommon 

Diagnosis is usually made from the 
history and clinical picture but labora- 
tory examination of the stool and iso- 
lation and identification of the etiologi- 
cal agent is necessary to confirm the 
diagnosis. 

Treatment is usually physiologic. In 
most cases the course of the disease is 
short but the fluid and electrolyte bal- 
ance may be disturbed and should be 
restored. Penicillin and sulfonamides 
are ineffective, while streptomycin only 
reduces the number of organisms tem- 
porarily. Recent work indicates that 
chloramphenicol and tetracyclines are 
effective in treatment??*. 

The control of outbreaks of food- 
poisoning due to Salmonella infection 
is concisely dealt with by the WHO 
FAO Expert Committee*, who advise, 
reporting of cases, education of food 
handlers, pasteurization of milk, refrig- 
eration of foods, hygienic production 
and storage of eggs, sterilization of 
food liable to contamination, and high 
standards of abattoir hygiene. 

TUBERCULOSIS OF ANIMAL ORIGIN. 
While tuberculosis has been recognized 
as a cause of high mortality in man 
since the dawn of history, it is only of 
comparatively recent times that the 
significance of animal tuberculosis ‘o 
human health has been fully graspe:|. 
Probably the effect of Koch’s®®  state- 
ment in 1901 that the susceptibility of 
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man to bovine tuberculosis was un- 
certain and that if it did occur was 
extremely rare, was a factor of great 
importance in minimizing the impor- 
tance of animal tuberculosis as a source 
of infection to man. 

The causative agents are Mycobac- 
terium tuberculosis, Mycobacterium 
bovis and Mycobacterium avium, acid- 
fast bacilli, which are morphologically 
identical, but which can be differen- 
tiated by cultural and biological tests. 

The incidence of human tuberculosis 
of animal origin is obviously related to 
the incidence in the animal reservoirs, 
particularly the bovine. For example, 
the high incidence of bovine tuberculo- 
sis in Great Britain, 17% to 18% in 
1945°"', is reflected in the reports of 
Griffith** and Munro**. These reports 
indicated an overall incidence of the 
bovine type infection in man of ap- 
proximately 33% in  non- pulmonary 

cases of tuberculosis and 5.8% in pulmo- 
nary cases. While the obvious source 
of infection in these cases is predomi- 
nantly from infected milk, the extent 
of the danger to man of acquiring 
tuberculosis by droplet infection in 
cattle barns has also been widely rec- 
ognized®, 

Another factor to be considered, in 
the possible transmissibility of tubercu- 
losis of animals to human beings is the 
infectivity of the musculature and other 
edible tissues of meat-producing ani- 
mals?7, 

The susceptibility of swine to tuber- 
culosis is unique in that this animal is 
susceptible to all three types. Transmis- 
sion can occur to man by ingestion of 
undercooked, infected meat, or by di- 
rect contact with infective material, by 
butchers, meat inspectors or slaughter- 
men, 

While tuberculosis may occur also in 
the dog, cat and horse, these animals 
‘onstitute only a minor public health 
»roblem. 
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The symptoms of bovine tuberculosis 
in man are indistinguishable from those 
caused by the human type tubercle 
bacillus and will not be detailed. 

Laboratory diagnosis of bovine type 
tuberculosis in man rests on the iso- 
lation, identification and typing of the 
organism, the details of which are pre- 
sented by Jensen**. 

The treatment of bovine type tuber- 
culosis in man follows the same gen- 
eral principles as are employed in the 
treatment of the human type infections. 
Obviously eradication of the disease in 
animals is the main control measure 
to be aimed at and the various methods 
are summarized by the joint WHO/ 
FAO Expert Group*®’. Most methods 
of eradication are based on the tubercu- 
lin testing of all cattle and the slaughter 
of reacting animals. 

TULAREMIA. Tularemia is primarily a 
disease of rabbits and secondarily of 
man and other animals. McCoy in 
1911 described a disease among rodents 
in Tulare County, California, which re- 
sembled plague and later isolated the 
causal organism. Wherry and Lamb!"'* 
were the first to isolate the organism 
from man and did so from an eye in- 
fection. 

The causal organism is Pasteurella 
tularensis, a pleomorphic coccobacillus 
which is non-motile, usually non- 
capsulated, non-sporulating, Gram-neg- 
ative and may show bipolar staining. 
It requires enriched media for growth. 
It can readily be preserved by storage 
at low temperatures, and is easily killed 
by heat, the thermal death point being 
56° C. for 10 minutes!”. 

Tularemia is widely distributed and 
has been described in reports from 
Canada, United States of America, and 
Mexico on the American continent, 
from many countries in Europe, and 
from Japan. Francis*® has dealt with 
the epidemiology of the disease in the 
United States. He indicates that rab- 
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bits and hares are the main reservoir 
of infection and quotes an overall in- 
fection rate of 1% in those species. From 
these species man and other animals 
may be infected by contact, frequently 
by wound inoculation, and by_ ticks 
and other insect bites. Ingestion is also 
a possible course of infection and pri- 
mary eve infections due to contamina- 
tion of the conjunctiva have been de- 
scribed. Tularemia is an occupational 
hazard and chiefly affects hunters, 
marketmen, cooks, and housewives who 
become infected as a result of handling 
or dressing dead rabbits and other 
game. Laboratory infections are also 
common. 

The incubation period is about 3 
days. The onset is sudden and is char- 
acterized by headache, chills, vomiting 
and fever. The sore at the initial site of 
inoculation develops and the local 
lymph nodes become swollen and en- 
larged. The duration of the disease in 
uncomplicated cases is 3 to 4 weeks. 
The dangerous complications include 
tularemic pneumonia, and meningitis. 
The mortality rate in the United States 
of America up to 1946 wa; 7.4%". 

Streptomycin, chloramphenicol and 
the tetracyclines are all effective in the 
treatment of this disease. streptomycin 
being the antibiotic of choice. ; 

Immunization of exposed laboratory 
workers, hunters, and game handlers 
has been advised*'. Thorough cooking 
kills the causal organism but in some 
areas where the incidence is high in 
the rabbit population regulations have 
beén introduced prohibiting the sale 
of rabbits. 

LisTERIOsIS. The first record of this 
organism was made by Murray who 
isolated it from an outbreak in labora- 
tory rabbits in England. Subsequent 
reports have indicated world-wide 
distribution and a considerable number 
of hosts including man. 

The causal organism? is a Gram- 


positive rod 0.4 to 0.5 to 2.0 microns, 
with rounded ends, slightly turned in 
some cases, and occurring singly or in 
parallel pairs. It is motile and in hang- 
ing drop preparations shows a peculiar 
tumbling motility. 

Animals affected by this disease in 
nature include rabbits, guinea pigs, 
gerbils, sheep, cattle, goats, horses, 
pigs, chickens, dogs, lemmings, rac- 
coons, ferrets, chinchillas and voles. 
The sporadic outbreaks indicate the 
widespread distribution of the disease 
but little is known of the method of 
transmission or reservoir host. 

Listeriosis in domesticated farm ani- 
mals has a higher incidence during the 
period in which animals are confined 
indoors and it appears that direct con- 
tact plays a considerable part in the 
spread of the disease in those ani- 
mals'’, Experimental studies have 
shown that animals can be infected 
through seeding their drinking water 
with cultures of Listeria*®. 

Human infections while usually spor- 
adic can occur as epidemics and Lis- 
teria monocytogenes can be cultivated 
in many cases from the throat washings 
of affected individuals'®*. Isolations 
have also been effected from the 
urethra of adult males and from the 
placenta, cervix and vagina of human 
and animal females, indicating the pos- 
sibility of venereal transmission. Seeli- 
ger® has also suggested the possibility 
of ingestion infection due to consump- 
tion of infected, unpasteurized milk. 

In man the cases reported have in- 
variably involved the nervous system. 
usually associated with encephalitis 01 
meningo-encephalitis and less frequent 
ly simulating infectious mononucleosis 
Wright and MacGregor'?’ have de 
scribed the pathological picture. Th: 
most prominent and constant change: 
are suppurative meningitis, focal necro 
sis of the liver, focal pneumonia an 
splenic engorgement. 
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The antibiotics of the tetracycline 
group are the most effective in treat- 
ment**. Although penicillin sul- 
phonamides in combination appear to 
be fairly effective, once severe encepha- 
litic symptoms develop no treatment is 
of any value. Untreated cases of clinical 
listeriosis usually terminate fatally. 

PASTEURELLA MULTOCIDA INFECTIONS. 
The significance of Pasteurella multo- 
cida as a pathogen of animals has been 
well established. Pasteur*® isolated the 
organism in 1880 from chickens suffer- 
ing from “fowl cholera” and subse- 
quently the organism has been isolated 
from cases of hemorrhagic septicemia 
in a variety of hosts including cattle, 
sheep, swine, rabbits, mice, horses and 
goats. The occurrence of this organ- 
ism as a saprophyte of the upper res- 
piratory tract of many of those animals 
has also been recorded?. 

Pasteurella multocida is a short ellip- 
soidal rod 0.3 to 1.25 microns in length 
which may appear singly or in pairs. 
It is non-motile, Gram-negative and 
when stained by appropriate methods 
will show bipolar staining. 

Pasteurellosis is a well-established in- 
fection of both domesticated and wild 
animals and as such there is ample 
opportunity for contact and infection 
of man. Needham’s™ report of a series 
of 25 cases in the Mayo Clinic has em- 
phasized the importance of this or- 
ganism as a human pathogen. Two 
types of pasteurellosis occur in man, 
one associated with animal bites or 
contact and the other without any 
known obvious cause. Magus® has re- 
cently indicated that Pasteurella multo- 
‘ida has been isolated frequently from 
luman sputum. Meyer? feels that 
lasteurella multocida may remain 
cormant in the respiratory tract for 
‘iany months and assume a pathogenic 
idle as a result of some trauma or 
| hysiological insult to the host. 

The symptoms in cases of animal 
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bite are quite similar‘*. There is a local 
inflammatory process with an ulcer at 
the point of the abscess from which 
Pasteurella multocida can be isolated. 
The pain is severe but there is little or 
no rise in temperature and no swelling 
of the lymph nodes. Osteomyelitis can 
be a complicating factor. The duration 
of the illness varies from a few weeks 
to several months. 

Cases arising from other than animal 
contact vary widely and may be severe 
with sinusitis, pleuritis. and meningitis, 
the most commonly reported sequelae. 
In generalized infections the mortality 
is high. 

Diagnosis is based on the isolation 
of Pasteurella multocida from local le- 
sions. Treatment is usually successful 
with the antibiotics of the tetracycline 
group. 

visriosis. Vibrio fetus, the etiological 
agent of vibriosis, was first isolated by 
McFadyean and Stockman® in 1913, 
who described it as a causal agent of 
abortion in cattle and sheep. Subse- 
quent reports have indicated the wide- 
spread prevalence of the disease in 
these animals and recently Vinzent'’* 
has drawn attention to the importance 
of this organism as a cause of placen- 
titis in the human. 

Vibrio fetus is a minute comma- 
shaped rod on initial isolation, but on 
subculture long filamentous forms may 
appear. The organism is difficult to 
grow on primary isolation, requiring 
moist enriched media and the presence 
of nitrogen, carbon dioxide or helium 
in the atmosphere. Huddleson** recom- 
mends a special Thiol agar medium. 
Colonies vary from small 1 mm. convex, 
translucent forms to light tan colonies, 
up to 3 mm. in diameter’. 

The disease is world-wide in distri- 
bution having been reported in cattle 
and sheep from many countries in 
Europe, the American, African and 
Australasian continents. The overall 
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incidence is unknown but clinical ob- 
servation indicates that this disease is 
a major cause of abortion and sterility 
in cattle and sheep. The first report 
of human infection was by Vinzent'’® 
in 1947 and subsequent reports''? have 
appeared by the same author but the 
significance of the disease in man is 
difficult to evaluate. Human infections 
are believed to occur by ingestion of 
animal products or by direct contact 
with infected animals. In animals trans- 
mission is believed to be venereal in 
nature. 

The clinical disease is confined to 
pregnant females and in them this in- 
fection is characterized by a rapid rise 
in temperature, rapid pulse with some 
degree of pulmonary involvement. 
Uterine contractions develop and the 
fetus is expelled. Following expulsion 
of the fetus there is immediate subsi- 
dence of symptoms and the patient re- 
turns to normal. 
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Diagnosis is essentially a laboratory 
procedure; in Vinzent’s cases Vibrio 
fetus has been isolated in blood cul- 
ture from all cases. In animals, isolation 
has also been effected from the in- 
fected fetus and from the vaginal dis- 
charges. 

The organism is sensitive to most 
antibiotics in vitro but clinical treat- 
ment both in animals and man seem 
to indicate streptomycin as the anti- 
biotic of choice, although treatment 
is very difficult to evaluate. 

As this disease is primarily an infec- 
tion of animals control rests on the 
elimination of the disease in animals 
and the thorough cooking and pasteur- 
ization of animal products. Control in 
animals could probably be based on 
the same principles as are employed 
in the control of Brucellosis, testing by 
means of the agglutination test, and 
eliminating reactors. 
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KupeLLA has been recognized as a 
clinical entity among communicable 
diseases for at least two centuries?!:*°, 
However, the efforts of microbiologists 
to isolate and grow an infectious agent 
have had limited success. After more 
than a century of relative obscurity 
among the common communicable dis- 
eases of childhood, the disease achieved 
a ew prominence early in World War 
I! when the far reaching observations 
o! Gregg**, through a series of 78 in- 
fants whose mothers had had rubella 
in he first trimester of pregnancy, indi- 
ccd a connection with congenital 
iract. The new respect accorded 
r! clla marks a permanent change of 


attitude on the part of physicians and 
public alike; and yet actual numbers of 
cases remain indefinite because the 
usual mildness of the disease results 
in reporting being grossly incomplete. 
Most cases, especially among children, 
probably never come to medical atten- 
tion. As a consequence the study of 
morbidity trends and distributions is 
hampered. Hope for effective control 
of the disease rests in development of 
appropriate laboratory techniques, in 
the study of experimentally induced in- 
fections®** and in improved reporting 
and further epidemiologic analysis of 
outbreaks in closed populations, as in 
 institutions** and_ iso- 
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lated communities**"”, The present in- 
tent is to assess existing knowledge as a 
means toward directing future effort 
in prevention and control. 

The Clinical Disease. Rubella is a 
mild, self-limiting communicable dis- 
ease of children oad young adults in- 
duced by a specific virus. C linic: uly, the 
infection is manifested by a mild catar- 
rhal injection of the mucous mem- 
branes of the upper respiratory tract 
and a light macular, pin-point eruption 
ot the skin of face, chest, abdomen, 
thighs and upper extremities. However, 
the established potential of rubella to 
cause congenital abnormalities in the 
offspring of a pregnant woman demon- 
states that the infection is soundly con- 
stitutional and not merely a local dis- 
order of skin and mucous membrane; 
and yet, often as not, the patient is 
afebrile. On occasion rubella can give 
rise to significant signs and symptoms 
such as fever, malaise, aches and pains 
of the muscles and headache, particu- 
larly in the back of the eyeballs. 

A regular manifestation of rubella 
is enlargement of the posterior cervical, 
suboccipital or postauricular lymph 
nodes. The nodes are firm and yield 
no exudate on needle puncture. An 
early leukopenia and a subsequent rela- 
tive lymphocytosis usually accompany 
infection, but are of little practical help 
in establishing the diagnosis. The 
greater gain is through fitting the sus- 
pected case into the context of an epi- 
demic, through a history of exposure 
2 to 3 weeks previously. 

‘With the exce ption ‘of fetal di amage, 
the complications and sequelae of 
rubella are ordinarily insignificant and 
rare. Neurologic mi inifestations are the 
most serious. In 1956, Steen and Tor p* 
found in the literature 88 reported 
cases they were willing to call rubella 
encephi ilitis. Subse quent additions 
bring the total close to 100 as of 1960. 
Estimating conservatively that approxi- 


mately half the population gets rubella 
at one time or another, it is evident 
that encephalitis is a highly infrequent 
complication. Until reliable isolation 
and serologic identification of the virus 
becomes possible, there is no certainty 
that the rare case of encephalitis re- 
lated in time to rubella is anything 
more than guilt by association. 

Except for absence of demyeliniza- 
tion, the pathologic findings are non- 
specific and similar to those of enceph- 
alitis associated with other acute exan- 
themata®’. The appearance of encepha- 
litis seems to be unrelated to the sever- 
ity of clinical rubella'', and comes most 
commonly one to six days following the 
rash, although neurologic complications 
have preceded the exanthem. Seven- 
teen of the 8S cases reviewed by Steen 
and Torp were fatal; however, most 
authors describe the condition as char- 
acteristically of brief duration with a 
good prognosis for uncomplicated re- 
covery. 

Symptoms ranging from transient 
muscle pains to those indistinguishable 
from severe rheumatic fever have been 
observed infrequently after rubella’, 
characteristically in adults, with women 
of childbearing age predominating" 
1) Small and medium sized joints are 
most often involved, and duration of 
symptoms averages about a week*!, 

Hemorrhagic disturbances occasion- 
ally have been associated with rubella. 
Ackroyd described 3 cases occurring 
near Bristol, England; one child died. 
In their review, Steen and Torp found 
reports of 15 well-authenticated cases 


of thrombocytopenic purpura following: 


Prognosis, however, was 
good, and bleeding usually subsided in 
a matter of days or weeks. Tadzer from 
Yugoslavia’ subsequently reported 6 
additional cases. Blood studies of 20 
patients with uncomplicated rubella +e- 
vealed decreased numbers of plate]: ts 
and increased capillary fragility. ‘Ive 
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suggestion is that frank purpura is the 
severe manifestation of a hemorrhagic 
tendency present in an undetermined 
proportion of uncomplicated rubella. 
On the other hand, as with post-rubella 
encephalitis, the association may ulti- 
mately prove fortuitous. 

Except for prenatal mortality, rubella 
is most infrequent as a cause of death. 
In Massachusetts**®, 54,387 cases of 
German measles were recorded in the 
years 1946 to 1957, but only one death 
was attributed to this disease. Ac- 
knowledging gross underreporting of 
cases, this gives a fatality rate of 1.8 
per 100,000. The United States Army 
data indicate a death rate of 5.2 per 
100,000 for rubella between 1942 and 
1945°°. Thus, while death from rubella 
does occur, it is an extremely rare 
event. 

Differential Diagnosis. Typical cases 
developing in the midst of an outbreak 
offer no diagnostic problem. There is, 
however, enough variation in sympto- 
matology, signs and the circumstances 
surrounding the individual patient to 
raise diagnostic obstacles; more so than 
in measles, for example. The lack of 
dramatic pathognomonic features re- 
sults in a variety of different conditions 
being mistaken for rubella, especially 
when cases are scattered and the distri- 
bution is endemic™:'*“*87, It is equally 
probable that rubella also is misdiag- 
nosed and sometimes missed altogether, 
for in mild cases the rash may appear 
and fade within a matter of hours. 
Serological advances of the future may 
be expected to extend the limits of 
diognostie accuracy. Until then a 
godly number of cases will occur 
Were diagnosis requires a sound clin- 
ic | and epidemiological experience. 
ce®S summarizes the salient features 
o! clinical rubella as follows: “. . . 
ongst exanthemata ... (rubella)... 
is listinguished by its long incubation 
piod, short invasive stage, character- 
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istic adenitis, its benign course and 
time of its seasonal prevalence.” Specifi- 
cally, the following commoner infec- 
tions may simulate rubella: 

Measles is hardly to be confused with 
rubella because of the shorter incuba- 
tion period, cough, character of the 
rash, Koplik spots and greater severity 
of both signs and symptoms A history 
of administration of gamma globulin or 
similar material should differentiate 
modified measles from rubella. 

Roseola infantum ordinarily is con- 
fined to children under four years of 
age and commonly those of about one 
year, Fever of an intermittent ty pe oc- 
curs suddenly, sometimes as much as 
105° F. or 106° F., and lasts 3 to 5 
days. As the temperature drops to nor- 
mal or thereabouts, a typical maculo- 
papular rash appears on the trunk and 
later on the rest of the body. It fades 
rapidly and a characteristic §lymph- 
adenopathy is not observed. 

Erythema infectiosum is more of a 
blotchy flush than a fine papular erup- 
tin, and lymphadenopathy is not of the 
rubella ty pe. 

Other blotchy eruptions are some- 
times features of infection with Echo 
and Coxsackie viruses. They have been 
identified of late years by laboratory 
tests, but do not mimic the clinical and 
epidemiological features of rubella that 
have been observed for two centuries. 
These newly recognized viral infections 
and also drug eruptions will confuse 
the diagnosis occasionally until sero- 
logical advances make recognition of 
rubella wholly specific. 

Endemicity and Epidemicity. Be- 
‘cause of the mild and transient nature 
of the disease, many patients with 


rubella are not seen by a_ physician, 
especially the second or third case in 
a family. Even when a physician at- 
tends, cases often are not reported, al- 
though the precise degree of under- 
reporting has not been established. 
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Notification varies with locality, with 
time and with differing segments of 
the population. Collins believed report- 
ing to be best when the disease is 
unusually prevalent.". 

A study of measles among Denver 
school children in 1955-56 indicated 
that 51% of known cases were reported 
to the health departme nt'S. Certainly 
for rubella, a more innocuous disease, 
an even smaller proportion of cases 
finds its way into official health statis- 
tics. The Division of Communicable 
Diseases of the Massachusetts Depart- 
ment of Public Health estimates that 
since 1940 roughly 21% of rubella cases 
occurring in that state has been re- 
ported™’, This is based on cumulative 
attack rates described in Collins’ 
earlier survey't. However, only long 
term morbidity studies can give the 
true incidence of rubella. 

Although reporting of rubella is 
neither complete nor consistent, official 
statistics do provide useful indications 
of long-term fluctuations. Figure 1 il- 
lustrates incidence of German measles 
per 100,000 population in Massachu- 
setts by month and year, 1917-1956. 
As has been pointed out®*, an interval 
of about 7 years usually separates epi- 
demic peaks, which are generally pre- 
ceded by a 3-vear build up and fol- 
lowed by a gradual recession in num- 
bers. Three of the 4 largest outbreaks 
coincided with periods of military 
mobilization. The effect of social mobil- 
ity and transportation tempo is evident. 
Yet the same changes in social mobility, 
which presumably were largely respon- 
sible for reducing the incidence of 
measles and mumps in the adult popu- 
lation between World War I and World 
War II, did not have that effect on 
rubella. The reason appears to be that 
rubella is much less readily communi- 
able than the other common communi- 
cable diseases of childhood. This in- 
terpretation is supported by the lower 
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cumulative attack rates and by experi- 
ence in isolated communities such as 
Iceland (Table 1) or in boys’ schools" 
22.39) Tn such small isolated com- 
munities outbreaks of rubella follow 
no recurring pattern. Epidemics are a 
function of irregular virus introductions 


TABLE 1.—REPORTED CASES OF FOUR 
COMMUNICABLE DISEASES IN_ICE- 
LAND, 1928-1957 


Chicken- 

Year Rubella Measles Mumps pox 
1928 18 9,293 0 198 
1929 99 3.026 OSS 157 
1930 102 0 10] 
1931 368 31 325 LS4 
1932 24 132 4 201 
1933 9 0 3 351 
1934 3 0 2 315 
1935 9 16 0 L758 
1936 9 8,245 16 256 
1937 32 163 ] 292 
1938 55 ] ] 385 
1939 5 l 0 292 
1940 781 14 l 245 
1941 1.566 0 197 133 
1942 29 l 5.034 337 
1943 94 6,614 601 516 
1944 34 540 13 328 
1945 12 3 0 299 
1946 16 93 4 374 
1947 357 4,396 19 5 
1948 157 377 397 192 
1949 54 z. 1.411 135 
1950 135 882 925 S75 
1951 75 33 1,309 
1952 4] 1.507 14 750 
1953 38 396 12 1,061 
1954 92.453 6,573 434 1.201 
1955 1,442 1,214 5,977 873 
1956 353 176 525 
1957 73 12 25 1,254 
Source: Prof. J. Sigurjonsson, University of 


Iceland, Reykjavik, Iceland. 


and social mobility rather than of a 
predictable build up of susceptible 
children which occurs in larger com- 
munities where rubella is endemic 
Rubella in Military Populations. \s a 
particular problem of military pop ila- 
tions, rubella is of no great moment 
except as it is a potential threat to 
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wives of service personnel; however, 
it can be responsible for considerable 
time lost, especially among recruits. 
During the first 7 months of 1952 in 
Fort Dix, New Jersey, 388 hospitalized 
patients missed 2,400 man days of 
training because of rubella™, German 
measles ranks well below mumps and 
measles as a disruptive influence in 
the military, though in World War I, 
rubella outstripped these two com- 
panion diseases in overall incidence 
RATE PER 100,000 
POPULATION 


igi? 1920 1925 1930 


1935 
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bers of the Royal Canadian Air Force 
stationed in Canada between 1940 and 
1945, measles, mumps, chickenpox, 
German measles and ‘scarlet fever to- 
gether comprised 6.4% of all morbidity 
and 9.8% of all days of hospital care. 
Rates for mumps and scarlet fever were 
highest. while chickenpox occurred 
with the least frequency. Female per- 
sonnel had an incidence of rubella and 
measles about 50% higher than their 
male cohorts". 


1940 1945 1950 1956 


Fig. 1—German Measles in Massachusetts by Month and Year, 1917-1956 Rates per 100,000 


Population, 


Source: Massachusetts Department of Public Health, Division of Communicable 


Diseases”. 


which, for the United States Army, was 
5.33 per annum per 1,000 average 
strength®*. Since rubella occurred most 
frequently among recruits, high inci- 
dence paralleled and followed periods 
when induction rates were also high. 
Likewise, the incidence in Continental 
United States was eight times that for 
troops stationed overseas. Of all mili- 
tary theaters, Latin America had the 
hichest rate because it included re- 
criits from Puerto Rico’. The crowd- 
ing of troops in staging areas and 
aoard ship contributed to the com- 
p ratively high frequency of outbreaks 
0) transports, a phenomenon also 
n ‘ed in the British Navy**. In mem- 


Seasonal Distribution. One of the 
classical features of German measles 
is the tendency for epidemics to occur 
in the spring. For example, in New 
York City, two-thirds of reported cases 
occurred between April and June for 
the years 1906 to 1938'°. Likewise, the 
half century of data from St. Mark's 
School shows that only 3 of 30 intro- 
ductions of rubella occurred in the 
autumn months**®, For the Southern 
Hemisphere, a mirror image is found 
when the 1955 data from Australia . 
are compared with those of Massa- 
chusetts for the same year. The Massa- 
chusetts peak was April and May; the 
Australian peak came during their 
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spring in September and October. 
Lacking adequate vital statistics, it is 
impossible to determine the monthly 
behavior of rubella in the tropics. Pre- 
sumably the year around distribution 
of cases would be more uniform than 
at climatic extremes, but the hypothe- 
sis is untested. 

As expected, the usual seasonal 
distribution of rubella does not hold 
under all circumstances. Humphrey 
and Ekermeyer*’, for example, describe 
an autumn outbreak an Ohio or- 
phanage. The virus was introduced 
to a susce ptible population under con- 
ditions especially favorable to transmis- 
sion. About half of 305 exposed _chil- 
dren contracted recognized disease and 
6% suffered relapse or reinfection. 

Host Factors. Distribution of rubella 
by age and sex. Gordon and Hood?" 
have pointed out that in most com- 
municable diseases of childhood, at- 
tack rates for males exceed those for 
females, at least until adolescence. 
Perhaps the more gregarious behavior 
of boys increases their exposure. What- 
ever the explanation, this excess of 
male over female rates in childhood 
applies in the few instances where 
rubella epidemics have been studied 
carefully***5, 

Official health statistics reveal a less 
consistent relationship. In Massachu- 
setts between 1920 and 1958, rubella 
among girls aged 5 to 14 predominated 
during 24 annual periods, whereas 
there was a preponderance of re ported 
rubella among boys in 11 years. The 
sex distribution was about equal in 4 
years. Generally, males accounted for 
a larger share of re ported cases in non- 
epidemic years, and girls during pe- 
riods of high prevalence. 

Children comprise nearly 90% of re- 
ported rubella, but clinical concern is 
almost exclusively with the relatively 
few cases among females in the child- 
bearing years. The sex distribution of 


adult patients follows a fairly consis- 
tent pattern. Except for 1941, 1942 and 
1951, Massachusetts data between 1921 
and 1958 reveal an excess of female 
over male cases among persons aged 
20 to 39 vears. The 3 vears not follow- 
ing this patte rm were vears when mili- 
tary mobilization brought together 
large numbers of adult males under 
circumstances favoring transmission. In 
more normal times, females re- 
ported to constitute 60 to 70% of adult 
cases of rubella, perhaps because they 
are more intimately exposed to the 
childhood reservoir of infection than 
the comparable male cohort. One might 
postulate variations in susceptibility 
between men and women to account 
for the difference in attack rates, but 
in the absence of controlled studies, 
the simple environmental feature of ex- 
posure seemingly suffices. 

The excess adult female rates could 
be interpreted as overreporting in this 
age group following Gregg’s demon- 
stration of the teratogenic properties of 
rubella. Actually, Massachusetts data 
suggest that females accounted for ap- 
proximately the same 60 to 70% of total 
adult German measles before Gregg’s 
observations as in the vears since 1941. 
The “Gregg effect” on reported adult 
rubella seems to be more fiction than 
fact. 

The age at which people get com- 
municable diseases was studied by 
Collins et al. in 1935-36. A survey of 
200,000 families in 28 large cities re- 
vealed that by the age of 15 years, 31“ 
of the surveyed popul: ition reported 
having had rubella. The increase there- 
after to the age of 20 was only |‘ 
(Fig. 2). During 1959 data were col- 
lected from the ‘parents of 1,390 boys 
living in greater Philadelphia or Cam- 
den County, N.J., and attending two 
summer camps". In this small samp!e, 
37% reported having had rubella vy 
age 15. The proportion with a history 
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of rubella in each age group closely 
approximated that demonstrated by 
Collins nearly 25 vears earlier. The 
cumulative rates for rubella were much 
lower than the comparable rates for 
measles and chickenpox in this same 
sample of boys, 81% of whom were re- 
ported as having had these two dis- 
eases by age 15. 

Just as there is a difference in the 
proportion of the population eventually 


PERCENTAGE 
OF CHILDREN 


is not characterized by the kinder- 
garten-first grade apex. Rather, there 
is a mounting attack rate in early child- 
hood, almost a plateau during primary 
school years, and a gradual decrease 
thereafter. During and following ado- 
lescence, attack rates for rubella exceed 
those for measles or chickenpox, prob- 
ably because the population has a 
greater proportion of susceptibles. 
Long-term trends in age distribution. 
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Fig. 2—Percentages of Young Persons of Specific Ages with History of Prior Attack of Four 
Common Communicable Diseases. Source: After Collins!4. 


getting rubella and measles or chicken- 
pox, so there is a difference in age of 
ittack (Fig. 3). Age specific attack 
rates for measles and chickenpox show 
\ progressive rise from one year to a 
peak coinciding with school exposure 


at five or six. Thereafter, the decline 


is regular and steep until about age 
12, when the curve flattens out and 
gradually approaches zero by adult- 
iood. The curve for rubella, however, 


Because of the relationship between 
rubella and congenital anomalies, it is 
important to know whether or not 
adults are accounting for an increasing 
proportion of cases. The scant evidence 
fails to give a clear-cut answer, though 
some data suggest slight changes in 
recent decades. 

As an example, United States Army 
admission rates for German measles 
were approximately the same for re- 
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cruits in World War II as in the first 
World War. These figures indicate 
there was no significant change in the 
immunity status of young adult males 
between the two wars. This rubella 
expe rience was in sharp contrast to that 
of mumps and measles, which, during 
the second World War, fell to one- 
eighth of World War I levels’. 


The information derived re- 
ported cases of rubella among females 
in Massachusetts is more equivocal®®. 
Women aged 20 to 39 years accounted 
for a decreasing proportion of female 
cases in the three 5-year intervals be- 
tween 1924 and 1938 (Table 2). How- 
ever, the downward trend was reversed 
between 1939 and 1943 when 12% of 
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Fig. 3—Estimated Average Annual Incidence of Four Communic: able Diseases among Young 


Persons of Specific Ages. 


Source: After Collins'4. 


TABLE 2.—RUBELLA IN MASSACHUSETTS, 1924 TO 1958 
REPORTED CASES AND PERCENT DISTRIBUTION AMONG FEMALES BY AGE 


Age in Years 


0-9 10-19 20-39 40 & Over 
Years Cases % Cases % Cases % Cases % Cases 
1924-1928 4253 54.6 2661 34.1 797 10.2 72 0.9 7783 
1929-1933 1400 29.3 412 8.6 37 0.8 4769 
1934-1938 9787 49.4 8274 41.8 1595 8.1 152 0.8 19808 
1939-1943 9451 41.4 10492 460 2743 12.0 128 0.6 22814 
1944-1948 2983 ~=60.3 1454 29.3 462 9.3 47 1.0 4946 
1949-1953 8130 54.7 5541 37.3 1023 6.9 173 12 14867 
1954-1958 9545 52.2 7422 406 1113 6.1 205 13 18285 


Source: Massachusetts Department of Public Health, 
Division of Communicable Diseases®5. 
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rubella cases among females occurred 
in this age group, reflecting the nation- 
wide epidemic of 1943. Following high 
adult rates during World War II, 
women in the reproductive age have 
again accounted for a diminishing share 
of total rubella through 1958. These 
data suggest either more immunity or 
decreasing exposure in the adult popu- 
lation. While the trend may be inter- 
preted cautiously as encouraging, it 
can not be assumed that the level of 
adult protection is sufficient to preclude 
future outbreaks in this important 
group. 

Records since 1900 in a boys’ board- 
ing school provide an additional bit of 
evidence fer a changing behavior of 
rubella. They show that German 
measles has been introduced more fre- 
queatly in recent years and, with the 
exception of the decade 1900 through 
1909, the number of cases resulting 
from each introduction has been de- 
creasing’ (Table 3). The school health 
records also indicate that since World 
War Il, an increasing proportion of 
students contracted rubella before high 
school age. This history of prior dis- 
ease and consequent immunity has 
support in the fact that the average 
attack rate in six outbreaks between 
1900 and 1940 was 19.5%, while the 
average attack rate for the nine out- 
breaks between 1940 and 1959 was only 
9.3%. Whereas only about half of any 
graduating class is immune, German 
measles appears to be. reaching this 
population at an earlier age than in 
previous decades. The obvious obliga- 
tion of the medical profession is to en- 
courage this natural trend. There is 
ample reason to believe that rubella 
may be reaching younger segments of 
the population. The process of urban- 
ization and suburbanization is every- 
where obvious, as is the effect of aggre- 
gation on disease transmission®*, While 
the United States population rose by 
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19.6 million between 1940 and 1950, 
rural population actually declined by 
three million'’. In many sections of the 
country, the one-room school house has 
been supplanted by the consolidated 
school district, to give opportunity for 
exposure of more children to com- 
municable diseases at an earlier age. 
With the ever expanding highway sys- 
tem and almost universal use of the 
automobile for transportation, isolation 
is no longer a common feature of even 
small communities. In fact, the country 
school, theater and shopping center 


TABLE 3.—RUBELLA IN ST. MARK’S 
SCHOOL, 1900 TO 1960, NUMBER OF 
TIMES INTRODUCED, NUMBER OF 
CASES, AND CASES PER INTRODUC- 
TION 


Times Number of Cases per 
Years Introduced Cases Introduction 

1900-1909 2 20 10 

1910-1919 2 59 29.5 
1920-1929 2 4l 20.5 
1930-1939 4 69 17.3 
1940-1949 8 102 12.8 
1950-1959 12 65 5.4 

Source: Ingalls, T. 


probably bring together as many patho- 
gens and susceptible hosts as do their 
counterparts in an urban setting. For 
highly communicable diseases like 
mumps and measles, these social forces 
altered age specific rates even three 
and four decades ago. Their effects on 
the less communicable disease of rubel- 
la may only now be starting to be 
evident. 

Race. No particular ethnic group is 
known to be immune to German 
measles. Recent world-wide reports 
confirming the association between 
rubella and congenital anomalies attest 
to the universal susceptibility of people 
wherever the disease is introduced**!: 
44,50.52. Nevertheless, the incidence of 
reported German measles is not neces- 
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sarily the same for all ethnic groups 
even in the United States. By way of 
illustration, rubella attack rates for the 
first six months of 1952 in Fort Dix, 
New Jersey, were more than twice as 
high among white recruits as for their 
Negro cohorts, 45.6 per 1,000 per year 
against 17.2 per 1,000 per year". How- 
ever, the authors point out that most 
soldiers reported on sick call only when 
they noticed the rash, and the transient 
rash was much less obvious on the pig- 
mented skin. Thus, a paucity of diag- 
nostic signs rather than the absence of 
disease may have influenced the differ- 
ing reported attack rates. Apparently, 
oe ever, there is less disparity between 
urban white and Negro children than 
in the adult military population just 
mentioned. Recent experience for 
rubella in the city of Phil: adelphia sug- 
gests that the disease is occurring at 
comparable rates in both major racial 
segments of the childhood population’. 

Immunity to Rubella. Whereas both 
rubella and measles generally produce 
durable second attacks 
appear more frequent with rubella. In 
the Falkland Islands outbreak studied 
by Hillenbrand**, 15 of the 33 pregnant 
women who became ill claimed to have 
had rubella prior to this epidemic, as 
did 15 of 107 school children. The same 
author, reviewing 88 cases of rubella in 
a London hospital, found that three 
had been admitted to the same institu- 
tion with the same diagnosis at an 
earlier date. A review of school health 
records**” and the experience of prac- 
ticing physicians, likewise confirm the 
lay impression that an attack of rubella 
does not necessarily preclude subse- 
quent experience with the same illness. 
However, there are no reliable statistics 
from which rates of second attack can 
be derived and one attack generally 
produces immunity. As in measles, and 
unlike the situation in pertussis?*, ma- 
ternal antibodies against rubella pro- 


vide the newborn infant with protec- 
tion for the first few months of life®®. 

Relapse, defined as a return of symp- 
toms during convalescence, is a phe- 
nomenon of some frequency in rubella. 
and Ekermeyer** reported 
18 relapses in 306 cases occurring from 
12 to 43 days after onset of first attack. 
Two relapses 15 days following disap- 
pearance of the ri ash were observed by 
Michael in another institutional out- 
break®, and Geiger reported 15 re- 
lapses among 173 cases 3 to 5 weeks 
after first attack*". 

Rubella Without Rash. An equally 
interesting host reaction is the absence 
of rash in an otherwise characteristic 
case of German measles. Hiro and 
Tasaka*®*? noticed fever lymph- 
ade nopi athy but no rash after the ap- 
propriate incubation period in 2 of 16 
children receiving nasal washings from 
an active case. Similar observations on 
monkeys were made by Habel*. 
Anderson" felt there was good evi- 
dence for atypical cases of expe ‘rimental 
rubella, as did Krugman et al.4° using 
human volunteers. 

However, atypical disease also has 
been reported for rubella transmitted 
under natural conditions. Habel* de- 
scribes two physicians’ sons who were 
definitely exposed to German measles 
and who came down with fever, 
malaise and posterior cervical adenop- 
athy, but no rash, 17 and 18 days later. 
Floy strup** relates a similar story for 
his boy, the only difference being that 
a second child in the family contracted 
typical rubella following exposure to 
the rash-free brother. On the basis of 
persistent lymphadenopathy, low or 
absent fever, but no rash, Hillenbrand 
estimates that approximately ‘one-third 
of the Falkland Islands cases were of 
the atypical variety**. Whatever the 
explanation for this observation, it is 
unlikely that it resulted from a_ less 
pathogenic agent. On the other hand, 
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it is probable that a careful study of 
most epidemics would reveal a clinical 
gradient of disease. Morbidity data 
from Massachusetts indicate that only 
about 1LO@ of rubella cases occur in 
adults, and yet some 60% of adults deny 
ever having ‘had the disease. Subclinical 
infection may play a greater part in 
population immunity than the small 
number of recognized atypical cases 
would suggest. The whole subject of 
immunity warrants further attention in 
order to understand why the babies 
of more than half the women who con- 
tract rubella in early pregnancy escape 
without congenital stigmas. 

In this regard, an important biologi- 
cal problem may be to determine the 
immunologic status of the fetus whose 
mother has Fagg the infection in 
pregnancy. 1 approximation of this 
kind of Pinot is provide ‘d by a 
group of “rubella children” in England, 
whose postnatal histories were made 
available to us**. Of 19 “rubella chil- 
dren” born during or after 1950 (15 
were born from 1950 to 1954 inclusive ) 
3 had had rubella as of the end of 1958, 
whereas 4 of their next older siblings 
and 2 of their next younger siblings had 
had rubella by this time. These findings 
do not sugge st that maternal rubella in 
the first trimester of pregnancy results 
in postnatal immunity of the conceptus. 
These children are still under obser- 
vation. 

The Infectious Agent. The viral eti- 
ology of rubella was first demonstrated 
conclusively by Hiro and Tasaka in 
1938**. They produced clinical German 
measles in 6 out of 16 children inocu- 
‘ated with infective nasopharyngeal se- 
retions passed through Berkefeld| W 
ind Seitz E-K filters. After appropriate 
incubation periods, 2 additional chil- 
lren developed mild illness although 
ash was absent. 

The susceptibility of primates other 
han man was first suggested in 1914 


by Hess"! who produced a febrile re- 
sponse in a small series of Macaca 
mulatta monkeys injected intraperi- 
toneally with blood from human cases 
of rubella. Habel in 1942** confirmed 
and extended these earlier observations 
using infective nasal washings and de- 
fibrinated blood as source material. 
Successful transmission occurred in 12 
of 15 rhesus monkeys, 9 having a tran- 
sient rash accompanied by pyrexia. 

Since 1940, several investigators have 
used either nasopharyngeal secretions 
or serum from patients with active 
rubella to induce infection in sus- 
ceptible human volunteers. Anderson 
in Australia** accomplished this by 
spraying filtered throat washings on 
the pharyngeal mucosa. The incuba- 
tion period was 13 to 19 days. Other 
susceptible individuals became infected 
by contact with those experimentally 
infected. Krugman and his colleagues** 
obtained similar results using both 
blood and nasopharyngeal washings 
from a patient with rubella, but incu- 
bation periods were slightly shorter, 
between 12 and 16 days, regardless 
of route of transmission. Recent un-: 
published data from Tulane University 
School of Medicine*® provide further 
evidence that rubella can be trans- 
mitted almost at will by intramuscular 
inoculation with serum of rubella pa- 
tients taken shortly after appearance of 
the rash. The pharyngeal sprayings of 
infective throat washings likewise pro- 
duced clinical disease, although with 
less consistency. 

The virus of rubella has generally 
been considered to enter the body 
through the upper respiratory tract; 
indeed, several studies using human 
volunteers confirm this hypothesis. 
However, in 1954, Papp reported a 
unique series of experiments involving 
transmission of communicable diseases 
to susceptible children by conjunctival 
instillation of infective material®**, The 
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transfer was most easily «ccomplished 
with measles, but Papp also induced 
rubella in 2 of 10 susceptibles by this 
method. Subsequently, protection of 
exposed children using convalescent 
serum dropped in the eye provided 
further evidence that rubella, as well 
as other infectious diseases, may be 
transmitted through the intact con- 
junctivat: 

The sequence of events following 
virus entry is not clear. Early in the in- 
cubation period, virus particles prob- 
ably multiply in some unidentified site 
prior to release in the general circula- 
tion. At least in measles, injection of 
virus directly into the blood stream 
shortens the incubation period by about 
4 days, suggesting that the virus “spends 
the first few days elsewhere than in 
the general circulation". Hess has 
noted that the blood of children ex- 
posed to rubella shows a relative re- 
duction in the polymorphonuclear 
series during the first week of incuba- 
tion**. Other investigators describe an 
increase in monocytes plasma 
cells'*:*".5°, At this stage, Papp postu- 
lates for measles that the virus is multi- 
plying in the leukocytes. Finally, to- 
wards the end of the incubation period, 
there is a demonstrable viremia and, 
more important from the standpoint of 
disease propagation, virus appears in 
the nasopharyngeal secretions, thus 
permitting the infectious agent to es- 
cape to a new host. 

Reagan et al., examining specially 
prepared serums of rhesus monkeys in- 
fected with rubella, described round 
virus particles having a diameter of 
150 to 160 p». Oce -asionally, these par- 
ticles had an irregular contour. Studies 
of concentrated serums from control 
monkeys by electron microscopy, failed 
to demonstrate similar bodies’. These 
observations have thus far not been 
confirmed. 

The demand for an immunizing 
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agent capable of inducing active im- 
munity in young women has not been 
met because of inability to maintain 
rubella virus in serial cultures. Habel®* 
carried four strains of virus through 
five passages on the chorio-allantoic 
membrane of chick embryos. This ma- 
terial produced in one monkey leuko- 
penia and rash after 14 days and, in 
a second monkey, fever and leukocyto- 
sis without rash and no demonstrable 
illness in 2 other animals. More re- 
cently, Anderson*” undertook to isolate 
the virus in monkey kidney tissue. Be- 
tween the fifth and ninth passage, large 
numbers of multinucleate areas were 
noted in the kidney cells. He also dem- 
onstrated the presence of a transmis- 
sible agent inactivated by rubella con- 
valescent serum. 

Subsequently, Anderson** has grown 
rubella virus producing cytopathogenic 
changes after five passages on monkey 
kidney tissue and inducing mild, transi- 
ent exanthema and lymphadenopathy 
when sprayed into the throats of 3 out 
of 8 presumably susceptible human vol- 
unteers. However, the irregularity with 
which the agent was maintained in 
tissue culture prompted him to discon- 
tinue the experiment. Other workers 
have had similar difficulties. 

Until the virus can be studied care- 
fully in vitro, little certainty is pos- 
sible about its properties. ‘There is 
general agreement, however, that it 
survives prolonged exposure to cold?**" 
#870. Infective throat washings used by 
for example, had been 
stored 2 years at —70° C, 

When Gregg and other Australian 
investigators related congenital anoma- 
lies to rubella, there was speculation 
as to this being due to an increased 
virulence of the virus concerned. The 
same question has arisen following epi 
demics where complications appeare 
unusually prominent. To date no onc 
has demonstrated fluctuations in the 
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virulence of the infectious agent. The 
signal contribution of many observers, 
however, has been to confirm terato- 
genicity of “street virus,” so to speak, 
for the susceptible host, women who 
have no immunity and their babies. 

Environment and Rubella. Data 
from Massachusetts, Australia, New 
York City and, St. Mark’s School have 
already been used to demonstrate the 
high springtime prevalence of rubella. 
It is still speculative whether this phe- 
nomenon relates to seasonal changes 
in host physiology**, to social factors 
such as crowding, or to climatic condi- 
tions favoring preservation and spread 
of the virus. 

Geography influences the epidemiol- 
ogy of rubella, at least insofar as_ it 
determines opportunities for exposure. 
For example, nation-wide outbreaks of 
rubella in Iceland during the last 30 
vears have been limited to the periods 
1940-1941 and 1954-1955 (Table 1). 
Unquestionably geographical isolation 
contributed to the low prevalence of 
German measles prior to World War 
IL as it did in Australia. Unquestionably 
also, the more rapid contact by air- 
plane and ship with areas where rubella 
is endemic helped kindle the 1940- 
1941 epidemic, whereas ‘the social and 
geographic factors which played a de- 
termining role in the 1954-1955 out- 
break can not be discerned. Collins™ 
found considerable variability in the 
percentage of people between age 15 
and 20 years giving a history of having 
had rubella. In general, rates were 
lowest in the south (14%) and highest 
‘in the western and north central states 
30%). Among college students, there 
vas a similar geographic difference, 
44% from the south and 48% in the west 
recalling an attack of German measles. 
Women consistently reported more 
rubella than did their male cohorts. 
Collins was not prepared to say 
vhether these differences were due to 
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chance, survey technique, or geo- 
graphic variation. He noted, however, 
in his study of the five infectious dis- 
eases of childhood, that the more com- 


-municable the disease, chickenpox for 


example, the less the g geographic varia- 
bility in history of prior illness. 

Rubella in Pregnancy. Due to the 
retrospective nature of the observations 
that first brought the teratogenic effects 
of maternal rubella to medical atten- 
tion, it was impossible to assess the 
capacity of the virus to interrupt preg- 
nancy. Even during subsequent years. 
not a great deal has been learned of 
such risks because of the small numbers 
of cases that come to the attention of 
any single observer. However, in 1946 
Aycock and Ingalls expressed the 
opinion that death of the conceptus 
may represent the extreme effect of 
maternal infection in early pregnancy. 
They presented the case histories of 
4 women whose babies had died before 
term and after the mother’s rubella. By 
1948 Swan™ had reviewed 760 still- 
births in South Australia occurring be- 
tween 1943 and 1945, and found 16 
instances of maternal rubella, 13 during 
the first trimester of pregnancy. These 
findings indicated clearly that the ex- 
treme effects of maternal infection dur- 
ing early pregnancy are manifested in 
death of the conceptus, a risk that can 
be computed to be of the order of 

Prematurity. Clinical and embryo- 
logical evidence shows a continuum 
between abortion, miscarriage, _still- 
birth and prematurity but it is difficult 
to disentangle the multiple factors re- 
sponsible for these four phases of dis- 
ordered development. An unusual op- 
portunity to appraise the relation of 
rubella to prematurity has been made 
available to us through observations of 
a group of handicapped children whose 
mothers had had rubella in early preg- 
nancy. Birth weights recorded for the 
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9 “rubella babies” averaged 5 pounds 
15 ounces. This figure compares with 
7 pound 15 ounces for 10 of their next 
older or next younger siblings, the 
rubella babies averaging 2 pounds 
lighter. This finding is consistent with 
the clinical observations of Gregg, 
Swan and their colleagues that as a 
group, post-rubella babies were of 
small size and difficult to feed. The 
original Australian data do not allow 
for sibling comparisons but they fur- 
nish measurements indicating that the 
“rubella babies” are significantly lighter 
than would be expected and they also 
permit an appraisal to be mi ade of 
prematurity by length of gestation as 
well as by birth weight. When both 
variables are considered together, ru- 
bella in the first trimester of pregnancy 
emerges as a cause of prematurity, 
whether judged by length of gestation 
or birth weight. 

Congenital Anomalies. The impor- 
tance of an improved understanding of 
the epidemiology of rubella comes 
from the proven capacity of the infec- 
tion, when it is acquired by a woman 
during early pregnancy, freque ently to 
deform the unborn child. However, 
despite careful study of the pathogene- 
sis of these effects for nearly two 
decades, the way that fetal defects are 
brought about remains a matter of spec- 
ulation. Whether disordered growth 
of the embryo results from direct in- 
fection of differentiating cells or from 
disease of the terminal branchings of 
a growing capillary tree, or from com- 
petition between cells and virus for 
oxygen or metabolites, is not known. 
Even the task of quantitating specific 
risks for the fetus has taken years to 
accomplish, and is only partially com- 
pleted for such defects as cataract, 
deafness and congenital heart disease. 

The first observations indicating that 
maternal rubella in the first trimester 
of pregnancy may produce congenital 


deformity in the fetus were reported 
by Gregg and his colleagues in Aus- 
tralia during the first. two years of 
World War II°2:52. It is difficult to exag- 
erate the importance of this discovery 
for those interested in the pathogenesis 
of “monstrosities,” congenital malfor- 
mations and of anomalous growth in 
general. Before 1940, major anomalies 
and syndromes of a kind that comprise 
a readily recognizable deformity such 
as mongolism, tracheoesophage “al fistula 
or congenital heart disease were usually 
interpreted as expressions of faulty 
germ plasm. “Faulty germ plasm” is 
an impressive phrase, but does not com- 
mit the user to any stand on whether 
he thinks the fault is transmitted to the 
embryo through its quota of genes and 
chromosomes, or whether it is acquired 
after fertilization of the zygote; and 
if so, how. After the Australian epi- 
demics of rubella in 1939 and 1940, it 
became clear that maternal German 
measles during the second month of 
pregnancy could induce congenital 
cataract, heart disease or deafness in 
fetuses, most of whom started life in 
all probability with a normal comple- 
ment of genes and chromosomes and 
perfectly good “germ plasm.” 

Since German measles was accurately 
described in English in the Edinburgh 
Medical and Surgical Journal as long 
ago as 1840", it is pertinent to specu- 
late why it was that the simple cause 
and effect relation between this ma- 
ternal infection and congenital defects 
had not been recognized earlier. The 
answer probably lies in the fact that 
rubella is commonly a childhood dis- 
sase with epidemic ‘evcles of the order 
of 6 or 7 years (Fig. 1). Under average 
conditions, relatively few adults are 
susceptible, only half of them are 


women, and perhaps half of these are 
married. Not more than a quarter of 


the married women would be pregnant 
at any one time and of these only 
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third would be in the first trimester of 
pregnancy. Moreover, only 25 or 30% 
of women with first trimester rubella 
would experience the delayed impact 
of the infection; the risks that their 
babies ran would be variable and rec- 
ognition of the rubella stigmas would 
ordinarily be delayed many months or 
even years. 

However, in Australia in 1939, the 
stage was set for rubella to make the 
rounds of the young married set in a 
wav that seldom occurs. Most impor- 
tantly, there had been no major outbreak 
of rubella in Australia for 17 vears be- 
fore 1939 when the British Common- 
wealth went to war. The combination 
of mass movements of population 
groups against a background of three 
missed cycles of the disease assured a 
countrywide and epidemic spread of 
rubella when it broke out in 1939 and 
1940. An unusually large number of 
pregnant susceptibles were ready to 
contact the disease, and in fact did 
just that during the wartime epidemic. 
The result was the famous crop of 
babies born with defects in 1940 and 
1941. 

Rubella and Congenital Ocular De- 
fects. Gregg’s now classic report was of 
a series of 78 infants with congenital 
cataract, whose mothers, with few ex- 
ceptions, had rubella early in the sec- 
ond month of pregnancy. In a later 
study, Swan and Tostevin®’ confirmed 
the association and drew attention to 
the relation of maternal rubella to con- 
genital heart disease and to congenital 
deafness. Subsequently, Swan, Tostevin 
ind Black*! made a final assessment 
of the stage at which the mother had 
had the infection and again emphasized 
the relation between the timing of ma- 
ternal rubella and the kinds of anomaly 
subsequently observed in the newborn 
infant. Cumuk atively, these observa- 
tions served to set the stage-specific 
period for congenital cataract at about 
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the fifth week of pregnancy, a finding 
never since challenged. This defect was 
determined pathologically? “4 to re- 
sult from defective development of the 
fetal nucleus of the eye. The signifi- 
cance of fifth-week timing of the ante- 
cedent maternal infection is assuredly 
related to the state of lenticular differ- 
entiation at that time***. Mann** has 
pointed out that the period of active 
differentiation of the primary fibers that 
fill the optic lens commences around 
the fifth to eighth week of gestation. 
When 29 children whose mothers had 
had rubella in the first trimester of 
pregnancy in 1951 and 1952 were fol- 
lowed by Lundstrém and Bostrém, and 
examined ophthalmologically during 
childhood**, 2 were found to have con- 
genital cataract and 6 had evidence of 
an old chorioretinitis. On the basis of 
this small series, these investigators 
estimate that the specific risk of devel- 
opmental ocular defects following first 
trimester rubella is of the order of 25% 
in surviving children. Further, they 
observed that, whereas cataract was 
a specific risk of maternal infection 
during the first month of pregnancy, 
chorioretinitis was more often due to 
rubella in the second month. Three of 
the children studied were unable to 
stand alone in the second year of life, 
and at least 2 also had impaired hear- 
ing. 

Rubella and Congenital Heart Dis- 
ease. One of the more serious groups 
of anomalies following maternal rubella 
is congenital heart disease. Such de- 
fects were recognized in 3 of Gregg’s 
series** of 78 infants with congenital 

ataract. Similarly in the confirmatory 
studies of Swan, Tostevin and Black*', 
the finding of congenital heart disease 
was observed again and again and in 
association with both cataract and deaf- 
ness. Although the implications of 
these associations and of the timing of 
materal infection in pregnancy was that 
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congenital heart disease originated dur- 
ing the sixth to ninth week of embry- 
onic development, the data threw little 
light on the time of origin of particular 
types of congenital heart disease. It 
is wholly understandable that until 
techniques of intracardiac catheteriza- 
tion were introduced as an aid to medi- 
cal diagnosis, few observations could be 
made about the morphologic nature of 
post-rubella cardiac malformations. 
Provocative has been the frequency 
with which the infection preceded rec- 
ognized patent ductus arteriosus; in 
14 of the 17 patients with. congenital 
heart disease described by Gibson and 
in 20 of 25 5 patients 
by Rutstein et al,**. and in 13 of 27 pa- 
tients studied by Stuckey*’. It must be 
borne in mind that these cases are 
highly selected, for the patients were 
referred to hospitals for diagnostic 
study and to surgical clinics for. opera- 
tive therapy. The observations have 
seemed to be paradoxical because they 
relate rubella early in pregnancy to 
arrested closure of a structure normally 
due to involute after birth. However, 
as the matter is studied more inten- 
sively, more reasons emerge for be- 
lieving that patent ductus arteriosus 
may be secondary to increased pressure 
in the pulmonary bed and _ to 
other anomalies caused by maternal 
rubella®*4, 

Rubella and Deafness. The capacity 
of maternal rubella to cause congenital 
deafness was recognized after the Aus- 
tralian outbreak of 1940 and Murray*', 
in 1949, described audiometric tests 
which revealed low tone deafness in 
105 children whose mothers had the 
infection in the first half of pregnancy. 
Lancaster*”* was able to show that in 
addition to 1940 and 1941, the years 
1924 and 1925, and 1898 and 1899, 
were times of birth of unusually high 
numbers of children later to be ad- 
mitted to institutions for the deaf and 


dumb in New South Wales. There is 
little reason to doubt that these crops 
of deaf children appearing over two 
successive years represented the toll of 
maternal rubella. 

Further study by Lancaster*®® of 
census and institutional data in other 
countries throws light on the relation 
of rubella to congenital deafness. He 
examined census figures in New 
Zealand, England, Canada, the United 
States, Sweden and Iceland for evi- 
dence of deafness experienced on an 
epidemic scale. No dramatic findings 
in any of these countries could com- 
pare with the wartime epidemics of 
rubella-caused deafness in Australia. 
However, small “outbreaks” were ap- 
parent in the vital statistics of the 
United States, England, Sweden and 
Iceland. These Icelandic data have 
been brought up-to-date here through 
information kindly furnished by Dr. 
Vilm Jonsson. In addition to the 10 
cases of deaf mutism prev iously noted 
in the wake of epidemic rubella in 
1941, a cluster of 7 cases has thus 
far been identified following the 1954 
epidemic (Fig. 4). The findings in 
Iceland coupled with those in Australia, 
establish the association between ru- 
bella and congenital deafness so firmly 
that their linkages in time and place 
become expected functions of case find- 
ing and reporting. This is also the 
implication of Ivstam’s*' finding in 
Sweden that a correlation could be 
demonstrated between the annual inci- 
dence of rubella in Swedish armed 
forces and the frequency with which 
children were born who were later 
identified as deaf mutes. 

Despite abundant proof that ma- 
ternal rubella causes congenital deaf- 
ness, the pathogenesis of the disturb- 
ance remains obscure. Kelemen and 
Gotlib*® could find no characteristic le- 
sion in the hearing organs of 4 fetuses 
coming to necropsy shortly after thei 
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mothers had had rubella in early preg- 
nancy. However, one patient had mas- 
sive hemorrh: age in one vestibular scala 
and another had blood mixed in the 
mesenchyma of the perilymph; and 
Gray*” found lysis of the epithelium of 
the organ of Corti after infection dur- 
ing the e ‘ighth week of pregnancy. Pre- 
sumably, ‘the lesion is due to partial 
destruction of the organ of Corti ac- 
companied by hemorrhage and focal 


Cases of 
Rubella 
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have some degree of deafness when 
hearing was tested at about 4 years of 
age. 

Summary of Risks. The results of all 
prospective “follow-up” studies under- 
taken since the rubella hazard was first 
identified have been to soften the 
harshness of first judgments. The great 
advance in 1941, and its significance 
can hardly be overestimated, was of a 
qualitative kind: the “trivial” little 
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necrosis which occurs unperceived in 
the conceptus at the height of the ma- 
ternal disturbance. The more time that 
clapses between this infection and his- 
tologic examination of the fetal tissue, 
the less likely the expectation of find- 
ing pathological manifestations of the 
acute stage of maternal-fetal infection. 

Re cently, a nation-wide prospective 
inquiry by Jackson and Fisch in Eng- 
land#* produced unexpected results. No 
less than 30.4% of the 57 children whose 
mothers had rubella during the first 
16 weeks of pregnancy were found to 


4.—Cases of Rubella, Iceland, 1936-1956, 
Deaf and Dumb by Year of Birth. Source: 


and Admissions to the State School for the 
Jonsson, V.44. 


childhood disease of German measles, 
when contracted by a mother in early 
pregnancy, frequently blights the tiny 
conceptus for life. It is hardly surpris- 
ing that miscalculations were made in 
a first attempt to assess risks since the 
only possible data were of a retrospec- 
tive nature. Because all post-rubella 
congenital defects are associated with 
maternal infection, the “risk” 
proaches 100% if an attempt is made to 
calculate it in retrospect. An analogy 
might be drawn with streptococcal dis- 
ease and scarlet fever. Patients with 
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scarlet fever have generally had strep- 
tococeal infection, but the risk of 
getting scarlet fever can only be de- 
termined by a prospective follow- -up of 
patients with streptococcal disease. 
Prospective investigations of — the 
past decade set the risk for congenital 
anomalies of all kinds at about half 
the 30% figure given by Jackson and 
Fisch*? for deafness alone. However. 
these conservative estimates ordinarily 
applied only to gross structural mal- 
formations, those readily detected by 
simple physical examination. in- 
creased prevalence of defects evident 
in the British figures undoubtedly re- 
flects a more thorough screening, and 
deferral of hearing tests until the chil- 
dren were old enough to cooperate. 
Probably in the long run this more 
gloomy prognosis will be reinforced 
further by deferred examinations of 
other organs which are not subject to 
direct inspection at birth. Such con- 
genital lesions as horseshoe kidney or 
aneurysms of the circle of Willis would 
hardly be picked up in the neonatal 
period, in infancy or in childhood. 
Moreover, mental retardation is known 
to be a significant risk of maternal in- 
fection during early pregnancy, al- 
though quantitation of that risk is 
rendered extremely difficult since mild- 
er forms of the defect defy objective 
measurement. Nor would many forms 
of congenital heart disease be diag- 
nosed accurately until much time had 
elapsed, or perhaps not until an opera- 
tion or necropsy were performed. 
Prevention and Control of Rubella. 
The practical challenge that lies ahead 
is not repeated confirmation of the 
harmful effects of maternal rubella: 
rather it is to provide methods of pro- 
tecting girls and young women against 
the disease before they reach child- 
bearing age. In all probability this will 
take the form for the most part of 
accepting the offer of natural immunity 


when the disease is epidemic. For the 
time being, “rubella parties” would 
seem a reasonable recommendation to 
parents of young girls who have not 
contracted the disease in the natural 
course of events in their early years. 
Such — have been staged with 
success in parts of England and the 
United St. ites. Once the family physi- 
cian has made the diagnosis of rubella 
in a young girl, the event is used to 
signal a social occasion for some of 
her friends, the same day, in order to 
take advantage of her period of infec- 
tiousness. To be sure, precautions are 
to be taken that unwanted cases are 
not propagated along the way. On the 
other hand, the decision at present 
usually is allowed to go to nature by 
default. Even today the average age of 
infection with rubella is uncomfortably 
high, unlike that for measles, mumps 
and chickenpox. Despite the fact that 
the risk of German measles was identi- 
fied almost 20 years ago, little progress 
has been made toward purposeful con- 
trol. 

One practical aspect of control has 
to do with the pros and cons of pas- 
sive immunization. Krugman and 
Ward", after exploring this matter at 
length, have advanced strong evidence 
that gamma _ globulin. prepared from 
the plasma of persons convalescent 
from German measles, contains anti- 
body effective in neutralizing the virus. 
The finding lends validity to the work 
and interpretations of Korns'® who 
found that one lot of immune serum 
globulin was highly effective in reduc- 
ing the risk of infection after exposure 
when given intramuscularly to exposed 
persons; another lot had little effect. 
Korns_ interpreted his findings to 
reflect a varying antibody content 
in different batches of serum globulin. 
More recently gamma _ globulin was 
shown to reduce the incidence of 
rubella by 70% in controlled studies 
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among school children of Taiwan*®*. 

The duration of protection was esti- 

mated at approximately 12 weeks. 
Krugman and Ward‘? advise that 


all pregnant women in the first trimester 


of pregnancy, and having no knewn 
history of previous infection, be given 
at least 20 ml. of gamma globulin as 
soon after present exposure as possible. 
The indications seem particularly clear 
for the expectant mother whose own 
child provides the exposure to rubella. 
The date and time of exposure are 
known, and the course of action is 
both evident and rational. Difficulties 
arise, however, when the history is of 
casual exposure or the diagnosis itself 
is in que stion or of such dubiousness 
as to ‘make the probability of spread 
altogether unlikely. An additional ob- 
stacle is that rubella is relatively “capri- 
cious” in its capacity to spread as com- 
pared with me sasles. child coming 
down with measles, for example, will 
usually transmit the infection to a sus- 
ceptible sibling sleeping in the same 
room. The risk of transfer, although sig- 
nificant, would be nowhere as great 


with rubella. The difference is reflected 
in age specific and cumulative attack 
rates of the two infections (Figs. 2 
and 3). The principle is also dra- 
matically illustrated in the Iceland 
data (Table 1). 

Over the years, with increased popu- 
lation mobility and hence increased 
opportunity for human contact, measles 
has “gone down” into the grade and 
nursery schools, whereas rubella con- 
tinues to plague the high schools, col- 
leges and young adults, including 
young married women. Passive im- 
munization may be a useful aid for 
a threatened mother. However, such 
procedure is neither a desirable nor 
practical solution to the problem of 
rubella. Rather, infection followed by 
natural immunity, in persons under the 
age of 20 will remain the preferred 
public health objective of the future. 
Evidence has been presented that this 
is occurring spontaneously but that 
nature’s trend needs a helping hand 
from virologists, clinicians epi- 
demiologists. 
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THE BEGINNINGS OF EMBRYONIC DEVELOP- 
MENT. A symposium organized by the Sec- 
tion on Zoological Sciences of the American 
Association for the Advancement of Science. 
Edited by Atsert Tyter, California Insti- 
tute of Technology; R. C. von Borstex, 
Oak Ridge National Laboratory; and 
Cuarces B. Merz, Oceanographic Institute, 
The Florida State University. Pp. 400; 111 
ills. Washington, D.C.: American Association 
for the Advancement of Science, 1957. 
Price, $8.75 (to A.A.A.S. members, $7.50). 

Tus very informative volume is a collection 
of 13 articles. each with a different author- 
ship, which deal with various aspects of the 
problems related to early development  in- 
cluding differentiation and development of the 
oocyte, the initiation of development (sub- 
stances and conditions influencing the en- 
trance of the sperm into the egg), and nuclear 
and cytoplasmic factors related to subsequent 
events. Studies on a wide range of animal 
forms are reported and discussed. Each ar- 
ticle gives an extensive review of the litera- 
ture pertinent to the specific subject matter 
as well as reports of the author's own work. 

An extensive bibliography amounting to 1029 
titles is made available if one adds up the 
lists of references included with each paper. 
A very worthwhile summarization of a large 
number of studies is presented and analyzed 


in this book. |-H. 


DtaBETic MANUAL. By E. P. Josiin, M.D., 
Clinical Professor of Medicine, Emeritus, 
Harvard Medical School, 10th ed.; Pp. 304; 
67 ills. Philadelphia: Lea & Febiger, 1959. 
Price, $3.75. 

ApvANCEs in the methods for the care of 
diabetic patients have come so rapidly that 
a new edition of this well-known manual is 
most timely. The author has done more to 
stimulate and inspire patients and physicians 
alike in the aggressive and vigilant manage- 
ment of this disease than any other person. 
His dictums concerning regularity a mod- 
eration in eating, exercise, rest, mental atti- 
tudes and daily living habits would serve well 
for the general public while, in truth, they 
provide a model of behavior for every diabetic 
patient. The manual will inform one of the 
history of diabetes, the basic physiology and 
biochemistry involved in the disease, and will 
promote the understanding of insulin, its ac- 


(158/384) 


tions and usage. The prevention and treatment 
of acute and chronic complications occupy 
large and important sections of this outstand- 
ing work. New additions in this 10th edition 
include the use of oral antidiabetic drugs 
and a chapter on the popular Food Exchange 
System of dietary treatment. It is a book 
that each diabetic patient, physician and 
student should digest thoroughly. C3. 


GRUNDRISS DER BAKTERIOLOGIE UND SEROL- 
OGIE FUR MEDIZINISCH-TECHNISCHE AssIS- 
TENTINNEN. By Dr. Hans Hernricu. 3rd ed. 
Pp. 134; 57 ills., many in color. Jena: Gusta 
Fischer Verlag, 1959. Price, DM_ 18.70. 

Tuts simple text has much to recommend 
it, as is evident from the fact that there have 
been three editions in 5 years. Outstanding 
are some of the colored photographs of bac- 
terial colonies and stained smears. Following 
a very brief description of the nature of bac- 
teria and of immunology, bacteria, rickettsiae 
viruses, and fungi are systemically described 
The approach in each instance is a_briet 
statement of the pathogenic significance of 
the organism, its location in the patient, meth- 
ods for examining clinical material, making 
cultures and identifying the isolate. 

There are shortcomings in all outlines of 
this type, usually of omission, and this is no 
exception. The ‘techniques are not all pre- 
sented in enough detail to carry the techni- 
cian through the many pitfalls encountered in 
their performance. A case in point is th 
serologic tests for syphilis. Nor could this 
reviewer find any mention of the treponemal 
antigens now being employed in syphilis 
serology. 

The technical section contains useful in- 
formation on bacterial stains, culture media, 
and antibiotic susceptibility testing, althoug! 
the procedures selected are often different 
from those generally used in America. This 
specialized text is better than most Englis! 
counterparts of similar size and as good as 
some others twice as large. E.S. 


THAT THE PaTiENT May Know. By Harri 
F. M.D., Sc.D., and Tom Jones, 
B.F.A., University of Illinois. Pp. 139; %) 
ills. Philadelphia and London: W. 1h. 
Saunders Company, 1959. Price, $7.50. 
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Tus is a schematic anatomical atlas cov- 
ering the major organ systems and the more 
common disorders affecting them. Its purpose 
is to aid the physician in his explanations 
to patients. 

Each disorder is described by a plate with 
labels indicating function and malfunction. 
While some of the plates are a bit detailed 
they are, on the whole, simple enough to 
facilitate the patients’ understanding of their 
illnesses. 

This atlas should be of value to the physi- 
cian whose patients require explanations in 
addition to good care. WSS. 


MicropioLocy YesreRDAY AND Topay. Edited 
by Vernon Bryson, Institute of Microbiol- 
ogy, Rutgers University. Pp. 122; 28 figures 
and tables. New Brunswick, New Jersey: 
Institute of Microbiology, 1959. Price, $4.00. 

Tue proceedings of a one-day symposium 

in June, 1958, are contained in this small 
book. As a tribute to Dr. Selman Waksman, 
the subjects discussed are those with which this 
microbiologist has been most energetically con- 
cerned during his scientific career. Each of 
the 7 papers is a historical review which 
omits dethiled description of individual ex- 
periments, and this reviewer found them all 
interesting, informative, and a delight to read. 
The authors are all eminently qualified by 
training. Microbial biochemistry, for example, 
is discussed by Quastel, antibiotics by Wood- 
ruff, immunochemistry by Heidelberger, bac- 
terial taxonomy by Cowan of London, and 
microbial genetics by Bryson. The last two 
papers are of a different nature. Skriabin of 
the U.S.S.R. takes an unnecessarily defensive 
attitude in outlining the past achievements 
and present vigor of Russian researchers in 
inicrobiology. The final discussion is by Waks- 
man, who ends it with a warning against the 
prevalence of overspecialized training in 
microbiology. Young biologists who take the 
time to read this short volume will gain per- 
spective and be rewarded with many a sage 
comment about research, scientific education, 
and the role of microbiology in the human 
economy. ES. 


!'ANDBOOK OF Diet THERAPY. By DoROTHEA 
(URNER, Department of Medicine, University 
f Chicago. 3rd ed. Pp. 222. Chicago: The 
University of Chicago Press, 1959. Price, 
55.00. 

THE new revision of this authoritative work 
‘vances admirably the objective of improv- 
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ing the level of teaching the essentials of nu- 
trition and of adapting these principles in the 


treatment of disease states. The initial section 


contains the basic normal dietary plan, its 
modification for various physiological events 
and correlations with Recommended Dietary 
Allowances. The chapters dealing with thera- 
peutic diets establish a further series of modi- 
fications of the basic dietary pattern devised 
to maintain or improve nutritive efficiency 
in the presence of many specific diseases. An 
analysis of the fat and fatty acid content of 
the diet is presented with values of saturated 
and unsaturated fatty acids and cholesterol 
in various food groups and a sample meal 
plan for a suitable low-fat diet. A new addi- 
tion is that of the management of phenyl- 
ketonuria and intestinal malabsorption syn- 
dromes,achieved by means of modifications 
of protein intake. The section entitled “Inter- 
viewing the Patient” by Margaret Mead re- 
flects the current need for considering the 
patient as a whole personality, especially in 
dealing with in nutrition and 
dietetics. The appendices include evaluations 
of nutritive values of foods and other data 
for the use of dietitians and physicians; these 
tables are complete and well-organized. 


TREATMENT OF LuNG CAVITIES AND ENDpDo- 
BRONCHIAL TUBERCULOSIS WITH SPECIAL 
REFERENCE TO TREATMENT IN MALAYA. By 
Beryt E. Barssy, M.D., M.R.C.P., General 
Hospital, Johore Bahru, Malaya. Pp. 147; 
46 ills. Edinburgh and London: E. & S. 
Livingstone, Ltd. (The Williams & Wilkins 
Co., Baltimore, exclusive U.S. agents), 
1959. Price, $4.75. 

Tue author performed more than 1100 
bronchoscopies, under general anesthesia, in 
patients with active pulmonary tuberculosis. 
One hundred cases were studied intensively 
before and during treatment. Biopsies were 
taken “whenever possible.” The over-all inci- 
dence of tuberculous endobronchitis was 75%. 
Six grades of bronchial involvement are rec- 
ognized, these bore no relationship to the 
radiologic type of disease. Recessive changes 
were well correlated with the type and dura- 
tion of treatment. 

The very important relationship between 
tuberculous cavitation and endobronchial dis- 
ease is stressed. This is a “two-way street,” 
bronchial involvement not only affects cavita- 
tion, but persistent cavitation, especially with 
bacillary sputum, tends to prevent healing 
of bronchial tuberculosis. The author presents 
interesting observations on “tension cavities,” 


with records of intracavitary pressures, and 
studies of the behavior of opaque contrast 
media. The very high intracavitary pressures 
(+30, +40 cm. H:O) due to cough are felt 
to play a most important role in the produc- 
tion of tension cavities. 

“Postural retention,” the opposite to pos- 
tural drainage, was employed in an effort to 
block the draining bronchus and to acceler- 
ate healing. The author is enthusiastic about 
the results of this procedure and considers 
it almost as important as drug therapy. 

Short chapters are included on: Surgical 
Aspects of Tuberculosis in Malaya; The Man- 
agement of Tuberculous Pyopneumothorax; 
Anesthesia for Bronchoscopy; and Physiother- 
apy of Tuberculous Lung Conditions in 
Malaya. Except for the description of anes- 
thesia, which might make many bronehoscop- 
ists shudder, these are not germane to the 
main subject of the book. Typography and 
illustrations are good, references plentiful, 
index included. 

One might quarrel with some of Dr. 
Barsby’s conclusions, or quibble over details 
of patient-management. However, two con- 
clusions are inescapable. First, the impor- 
tance of the endobronchial component of 
pulmonary tuberculosis is properly stressed. 
Perhaps even more important, this volume is 
a splendid example of excellent clinical re- 
search, diagnostic and therapeutic, carried 
out by devoted and enthusiastic physicians 
under extremely difficult conditions. B.C. 


Jacopo Berencario Da Carpi (ca 1460- 
1530). A SHort INTRODUCTION TO ANATOMY 
(IsAGoGAE Breves). Translated with an 
Introduction and Historical Notes by L. R. 
Linp and with Anatomical Notes by Paui 
G. Roore. Pp. 228; 22 ills. Chicago: Univer- 
sity of Chicago Press (Cambridge University 
and University of Toronto Presses), 1959. 
Price, $5.00, 

BERENGARIO DA Carp! is important in the 
history of anatomy both because of his own 
contributions and because his two chief works, 
the earlier “Commentary on Mondinus,” and 
this “Short Introduction to Anatomy,” form 
a good bridge between the medieval period 
and the medical Renaissance (Versalius’ 
Fabrica). This translation (the second in 
English, the first by Henry Jackson, 1660 
being practically unobtainable) was suggested 
to Dr. Lind by Dr. H. W. Magoun of Los 
Angeles. It appears to have been carried out 
in the thorough, reliable way that was to be 
expected from this distinguished scholar. The 
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many obstacles to his progress are illustrated 
in the first paragraph of the Introduction, by 
the numerous names that have been used for 
this Italian author. It is easy to see why an 
English translation of his most important 
work, the “Commentary” has never yet been 
attempted; let us hope that Dr. Lind, famil- 
iarized with the situation by his labors on the 
“Introduction,” may some day undertake the 
larger job. 

Parenthetically, the: 26 pages of the Intro- 
duction will doubtless afford the greatest in- 
terest to most. For the professional anatomists 
with historical leanings, the translator's notes 
and the anatomical notes by Dr. Roofe will 
be the Ariadne’s thread through the mazes 
of the labyrinth. Like all the anatomical 
treatises of this period, the complexities of 
Berengario’s methods (incidentally mixing a 
descriptive anatomy with a dissecting manual), 
his strange nomenclature, and inaccurate il- 
lustrations that have but the one merit of 
vigor, all tend to make the necessarily difficult 
reading still more difficult. But all the more 
credit must go to the two University of 
Kansas scholars for their successful achieve- 
ment. 

Opinions about Berengario’s powerful and 
successful figure are mostly far from favor- 
able: N. Putti, one of his most reliable biog- 
raphers (1937), allowed that he was more 
stirred by avarice and cupidity than by ambi- 
tion and virtue; Dr. Lind emphasizes (giving 
examples) his rapacity, greed, malice and 
ruthlessness, though accepting his successful 
qualities in teaching—even including some 
experimental studies—and in amassing a large 
and lucrative practice. Two supposed _por- 
traits are mentioned by Lind, but neither is 
authentic (Putti). 

Congratulations on a well performed and 
valuable contribution to American medical! 


scholarship! E.K. 


Tuyrow RaprorpineE Uptake MEASURE- 
MENT. A STANDARD SYSTEM FOR UNIVERSAL 
INTERCALIBRATION. United States Atomic 
Energy Commission Technical Information 
Service. Pp. 323; illustrated. Washington: 
Office of Technical Services, Department of 
Commerce, 1959. Price, $3.50. 

Brucer and The Oak Ridge Institute of 
Nuclear Studies have undertaken an exten- 
sive series of investigations on the accuracy 
of various uptake systems, both here and 
abroad. The multitude of errors which can 
enter into the determination of thyroidal up- 
take of radioactive iodine are engagingly dis- 
cussed, and dramatically and often humor- 
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ously and bitterly presented. On the basis 
of his investigations, the author has arrived 
at an ideal uptake measuring system. Those 
who have done much experimental work on 
their own uptake systems will be qualified to 
disagree with the recommendation of this 
particular method of doing thyroidal uptakes, 
but those who have not undertaken such ex- 
perimental checking of their systems will not 
be qualified to defend their own particular 
uptake system against the accusations of care- 
lessness and poor physical foundation made 
by Brucer in this most interestingly written 
examination of the factors entering into 
accuracy of thyroid uptake measurements. It 
is therefore highly recommended reading for 
ali doing thyroid uptakes. R.R. 


PREVENTIVE Mepicine: PRINCIPLES OF PRE- 
VENTION IN THE OCCURRENCE AND PROGREsS- 
sion OF Disease. Edited by Herman E. 
Hittesor, M.D., Commissioner of Health, 
and Granvitte W.  Larimore, M.D., 
Deputy Commissioner of Health, State of 
New York, Department of Health, Albany. 
Pp. 731; 59 ills. Philadelphia: W. B. 
Saunders Co., 1959. Price, $12.00. 

Tuts volume is a welcome addition to the 
field of preventive medicine, a science closely 
allied to curative services in everyday prac- 
tice. It provides an up-to-date text for medical 
students, general practitioners, specialists and 
other workers in health agencies. Written in 
fluent style by 31 experts in various disci- 
plines, it will be useful too for dental, nursing, 
pharmacy and osteopathy students, and for 
the interested general reader. 

Topics covered in the book’s 41 chapters 
relate to the prevention of disease and limita- 
tion of progression should disease appear, in 
the individual and the group. This modern 
point of view, an optimistic and practical one, 
is unfortunately at times more ideal than real 
in application. A knowledge of prevention of 
illness and accidents is obviously desirable for 
all 

lhe first part of this book, prevention of 
occurrence, is the key section. It includes 
cyvironmental sanitation, prophylaxis of dis- 
cose, nutrition, maternal and child health 
aud preventive dentistry. The second part, 
prevention of progression, covers periodic 
health inventories, early detection and follow- 
up, rehabilitation and addictive disorders. 
lirt three, supportive services, reviews health 
© ucation of the public and professional train- 
i <, social work, public health nursing, epi- 
© miology, the role of the hospital, official 
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and voluntary health agencies. The latter 
two parts pertain to limiting diseases as the 
occur and limiting disability, public heal 
activities more applicable to groups than 
individual patients. 

Technically attractive and sturdily bound 
this book is a valuable contribution to a 
promising medical specialty. F.R. 


Die MITOGENETISCHE STRAHLUNG. By A. G. 
Gurwitscu AND L. D. (Moskau) 
(Translated from the Russian). Pp. 308; 50 
ills. Jena: Gustav Fischer Vales, 1959. 
Price, DM 27.65. 

A Book on the controversial problem of 
mitogenetic radiation written by the de- 
ceased originators of the discipline and 
brought up-to-date by a group of co-workers 
and disciples certainly is of some lasting 
interest. For scientists, not conversant with 
the Russian language, the German edition 
makes the results of the very large pertinent 
Russian literature accessible. Without going 
into details, it seems of interest that the 
authors concede that it was impossible for 
them to bring their results and the classical 
theory to some kind of agreement. They 
limit themselves to attempt an analysis of 
the causal role of the mitogenetic radiation 
in normal and malignant cell division and 
they try to analyze these changes. The Ger- 
man translation is readable. M.S.-A. 


PROCEEDINGS OF CONFERENCE ON “MAN 
Versus ENVIRONMENT” May 5-6, 1958. 
Sponsored by the National Institutes of 
Health and Bureau of State Services, U.S. 
Public Health Service. Edited by Harry A. 
Faser, Division of Sanitary Engineering 
Services, U.S. Public Health Service. Pp. 
143. Washington: U.S. Public Health Ser- 
vice, 1959. 

Tus publication, summary of a two-day 
conference by experts in environmental health, 
provides a comprehensive look at the present 
complex entourage of man. Eighty-five par- 
ticipants contributed papers and group dis- 
cussion about water supply, water saline, 
air pollution, food technology, and occupa- 
tional health. Problems resulting from tech- 
nical progress, research and training needs, 
and areas of recent activity are tersely sum- 
marized in these well-edited minutes. 

In a Keynote Address, “Human Health and 
the Modern Environment,” Dr. Robert A. 
Kehoe, citing occupational and public health 
problems in today’s industrial society, con- 
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cludes with optimism: “It is clear that reck- 
less man can turn loose and build up physi- 
cal forces which may destroy himself and 
his kind. It seems probable, however, that 
the same ingenuity which thus far has en- 
abled him to explore and penetrate other 
secrets of nature will serve his need when 
expended in learning more about his own 
vulnerability and in developing means for 
self-protection.” 

These proceedings are recommended for 
all who are interested in the contemporary 
challenges related to man and his environ- 
ment, F.R. 


THe Truta Asout Your Eyes. By Derrick 
M.D., Northwestern University Medi- 
cal School. 2nd ed. Pp. 173; 6 ills. New 
York: Farrar, Straus & Cudahy, 1959. Price, 
$3.50. 

Tuis is a book that fills an important void. 
There are few books written for the intelli- 
gent patient who wants a more detailed ex- 
planation about some eye problem. This is 
a book you can leave in your waiting room 
or loan to a patient without anticipating that 
it will raise more questions than it will 
answer. The topics are briefly and adequately 
discussed. I would recommend it as a worth- 
while addition to any ophthalmic library and 
suggest that it be left in a place where the 
patients have access to it. L.H. 


Notes OF A Soviet Docror. By G. S. 
Ponporv, M.D. Pp. 238. New York: Con- 
sultants Bureau, Inc., 1959. Price, $4.95. 
Tue author, an elderly, experienced, eru- 

dite and respected practitioner, attempts in 

this book to honor his country and Soviet 
medicine by recounting the contributions and 
advances made by men dedicated to com- 
munist ideologies. Although the contributions 
of Harvey, Darwin and Bernard are appre- 
ciated by Pondoev, it is obvious that he be- 
lieves the “new and better” Soviet Doctor 
was born from the labors of Marx and Lenin. 

This reviewer, having just returned from 

a visit to the Soviet Union, could almost an- 
ticipate the ideological double-talk that the 
author propounds. He-would have us believe 
that the “compleat” Soviet physician can owe 
his first allegiance to the state, the community 
and the individual all at the same time. In 
similar fashion he deplores the Western con- 
cept of the “Art” of medicine as being ma- 
terialistic but states, “for success in treat- 
ment, besides knowledge it is essential to 
have a certain ‘something’ which is what every 
patient seeks in the doctor, and is why he 
calls him ‘his doctor’.” 


Not content with an enumeration of the 
contributions of such men Pavlov, 
Mechnikov, Orveli and others, the author, 
in provincial chauvinistic fashion, claims that 
it was Perogov and not Florence Nightingale 
who introduced the “sisters of mercy” and 
that two of Botkin’s students anticipated the 
discovery of penicillin in 1871. 

The author’s claim of the “undoubted su- 
periority of the Soviet doctor over the doctor 
in capitalist countries” was not substantiated 
by my visit to the U.S.S.R. nor is this reviewer 
impressed by references to neuralgia of the 
solar plexus, the scientific advances of spa 
treatment and balneotherapy and the value of 
antireligious propaganda in prophylaxis of dis- 
ease. 

This text will be of interest to those who 
wish to understand the present-day Soviet 
doctor. 


CANCER IN By Doucias P. Mur- 
puy, M.D., Emeritus Professor of Obstetrics 
and Gynecology, School of Medicine, Uni- 
versity of Pennsylvania and HeLen ABBEY, 
Sc.D., Assistant Professor of Biostatistics. 
School of Hygiene and Public Health, The 
Johns Hopkins University. Pp. 74. Cam- 
bridge, Mass.: Harvard University Press for 
The Commonwealth Fund, 1959. Price, 
$2.50. 

Tus little book represents the detailed re- 
porting of a well-controlled study concerning 
hereditary factors in breast cancer. This study 
in many respects is similar to other studies 
such as the one by Jacobsen, in 1946, and 
others. The reason for performing this study 
was that the authors felt there were several 
areas of error that had crept into other 
studies and they wished to eliminate them. 
This is a retrospective study, however. 

The conclusions are: 1) If the familial 
tendency to develop cancer did exist, it was 
not large enough to be detected in a study of 


this size. R.T. 


Synopsis OF Ear, Nose, AND THROAT Dts- 
EASES. By Roperr E. Ryan, B.S., 
M.S.(ALR), F.A.C.S., Department of Oto- 
laryngology, St. Louis University School of 
B.M., M.D., M.S.(ALR), F.A.C.S., Assistant 
Professor of Otolaryngology, Cincinnati Col- 
lege of Medicine, and Hans von LEDEN, 
M.D., F.A.C.S., F.1.C.S., Assistant Profes- 
sor of Otolaryngology, Northwestern U1 
versity Medical School; Associate Professor, 
Cook County Graduate School of Medicin». 
Pp. 383; 59 ills. St. Louis: C. V. Mosby Co., 
1959. Price, $6.75. 
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Tuts compact volume is a concise, system- 
atic and up-to-date digest of the common 
ailments involving the ears, nose and para- 
nasal sinuses, pharynx and larynx. It inclines 
the essentials of anatomy and physiology and 
brief descriptions of the usual techniques and 
tests employed in routine examinations. The 
common diseases are discussed in relation to 
etiology, pathology, prognosis and treatment 
with the symptoms and treatment repeated 
in outline form at the end of each chapter. 
Brevity and clarity have been achieved by 
omitting variations in accepted treatment and 
by including only those surgical procedures 
of interest to the family physician, intern and 
medical student. The text is well illustrated 
but bibliographic references have been dis- 
pensed with as nonessential for the purposes 
of the volume. As the authors point out, the 
synopsis is not comprehensive enough for 
the resident or specialist in otolaryngology. 
However, it can be highly recommended as 
an exceptionally useful and sound source of 
information for general practitioners, interns, 
medical students, nurses and speech or voice 
pathologists. HLS. 


Tur ANNUAL SuRVEY OF PsYCHOANALYSIS, 
Votume V. Edited by Joun Froscn, M.D. 
AND NATHANIEL Ross, M.D. Pp. 608. New 
York: International Universities Press. Inc., 
1959. Price, $12.00. 

Tue editors, editorial board and contrib- 
uting editors are to be congratulated on this 
important reference book. This fifth volume, 
covering the 1954 literature, is distinguished 
tor the excellency of the abstracts, sometimes 
more readable than the original article. As 
in the previous volumes, the logical grouping 
of the articles, adds meaning to the book 
as a survey of psychoanalysis. The editorial 
introductions to some of the chapters con- 
tribute to the importance of this volume. 

The survey adlaiies reviews of ten pyscho- 
analytic books. There is a complete bibliog- 
trophy. a detailed table of contents and index. 
the Annual Survey of Psychoanalysis will 
iiterest all psychoanalysts, psychiatrists and 
al! in psychological medicine. 

MLB. 


lor DreGeNERATIVE Back AND Its Dir FEREN- 
DiacNosts. By P. R. M. J. Hanraets, 
1.D., Neurosurgeon, St. Ursula Clinic, 
\assenaar, The Netherlands. Translated by 
liss M. E. Hollander, London. Pp. 690; 
ills. 12 in color. Amsterdam: London: 
rinceton: Elsevier Publishing Co., 1959. 
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In the category of clear medical writing 
this text by Hanraets leaves much to be de- 
sired. The sentences are involved, the text 
disorganized, and the graphs difficult to 
interpret. There are some excellent illustra- 
tions and color photographs of pathologic 
entities, but the entire 653 pages could have 
been reduced to a small monograph the size 
of his 10 page summary and conclusion and 
have lost very little in the telling. The author's 
operation around which the whole text seems 
to be built is far too radical and extensive 
for the nonspecific complaints for which it is 
designed. 

The author is in many points at issue with 
current’ American and his 
terminology is involved and unfamiliar; per- 
haps it has suffered in translation. 

The book could be recommended to a very 
careful, patient, mature reader interested in 
Dr. Hanraets’ experience. HS. 


Third Tissue Homotransplantation Confer- 
ence. By Joun Manguis CONVERSE AND 
O. Rocrers, Conference Co-Chair- 
men, Institute of Reconstructive Plastic 
Surgery, New York University-Bellevue 
Medical Center and the Department of 
Surgery, New York University College of 
Medicine, New York, N.Y. Third Confer- 
ence. Pp. 327; 171 ills. New York: The 
New York Academy of Sciences, 1958. 

Tuts is a monograph representing the collective 
papers, based on the third biennial Tissue Homo- 
transplantation Conference. The contributors are 
international. The monograph is divided into 
four parts with a total of approximately 37 pres- 
entations. These papers demonstrate the rapid 
advances made in this field and indicate the 
approaches that have been taken and that have 
been opened up in this science of tissue trans- 
plantation. One of the interesting subjects dis- 
cussed in this monograph is a group of papers 
relative to antibodies and antigens in tissue 
transplantation. This is a valuable text for the 
plastic surgeon and for those interested in the 
research development of this relatively new 
scientific field. 


Health in Industry. By Hunter, 
M.D., F.R.C.P. Senior Physician to and 
Director of Research in Industrial Medi- 
cine at the London Hospital. Pp. 288; 
8 ills. Baltimore: Penguin Books, Inc., 
1959. Price, $0.95. 


Tris book, a concise account of industrial 
health and diseases, is written by an eminent 
authority in the field. An earlier volume by Dr. 
Hunter, The Diseases of Occupations, 1957, was 
comprehensive and well received. The author's 
introduction to the problems of health in indus- 
try came in 1925 when he worked with Dr. 
Joseph C. Aub at Harvard on lead poisoning. 


aia 
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Since that time he has had an extensive experi- 
ence in industrial medicine. 

The present work emphasizes the fact that 
prevention is better than cure in industrial prac- 
tice. Architects, chemists, engineers, public health 
and private physicians all cooperate to achieve 
this goal. The role of agencies concerned with 
health problems in industry is examined, and 
chapters deal with such topics as _ accidents, 
poisoning, dust diseases of the lungs, occupational 
hazards and modern labor legislation. 

A glossary of technical terms for the general 
reader and a usefu! bibliography complete this 
readable book. F.R 


Quistes Hidatidicos del Nigade Abiertos en 


Vias Biliares (Hydatid Cysts of the Liver 
with Rupture into the Biliary Tract.) By 
Pepro L. Ceresero. Pp. 135; 56 ills. 
Buenos Aires, Argentina: Lopez & 
Etchegoyen, 1958. 

Tuts book deals with the diagnosis and treat- 
ment of this complication of hydatid cysts. It 


contains an extensive review of the literature 
and report of 7 cases. F.C, 


The Birth of Normal Babies. By Lyon P. 


STREAN, Pu.D., D.D.S., F.A.P.H.A., Con- 
sultant, Norristown State Hospital, Norris- 
town, Pa. Pp. 194. New York: Twayne 
Publishers, Inc., 1958. Price, $3.95. 

ACCORDING to the author, congenital anomalies 
are a result of excessive cortisone secretion fol- 
lowing unusual emotional or physical stress dur- 
ing early pregnancy. He presents numerous case 
histories of pregnancies which terminated in the 
birth of abnormal infants which are presumed 
to prove his thesis. Many of the accidents were 
of the same minor types which occur almost 
daily to everyone. No controls are included and 
he fails to mention the many reported instances 
in which individual patients or groups of pa- 
tients have been treated with cortisone through- 
out pregnancy without effects on fetal develop- 
ment. 

Although it is quite possible that certain 
stressful situations might disturb the normal 
orderly course of fttal development, this book 
does not help to answer the question. In fact it 
sounds much like the volumes concerning the 
effect of “maternal impressions’” which were 
so prevalent 50 years ago. It contains little in- 
formation of value to physicians and would only 
cause expectant mothers to worry because any 
minor scratch, bump or infection might “mark” 
her baby. 


The Journal of the Human Factors Society of 


America, Vol. 1, No. 1. New York: Per- 
gamon Press, September, 1958. Price, 
Journal: $10.00 per year subscription; 
Bulletin: $5.00 per year subscription. 
Tuis is Volume 1, Number 1 of The Journal 
of the Human Factors Society of America. It is 
chiefiy concerned with man-machine relationships 
and the increased efficiency of such relationships. 
Those working in this field are chiefly psycholo- 


Year Book of Drug Therapy (1958-1959 Ye: 
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gists and engineers and the language of the 

journal reflects this. Its interest would seem 

limited to physicians in Industrial Medicine. 


Hospital Happy. By Evecyn Barrys. Illus- 


trated by Louts Dit VaLentin. Pp. 109; 
50 ills. New York: Frederick Fell, Inc., 
1959. Price, $1.98. 

Some gay and witty verses to amuse and 
while away the tedium of those who, by neces- 
sity or occupation, have to do with hospitals. 

R.K. 


The Sedimentation Rate of Human Erythro- 


cytes. By Frank Wricut, M.D. Pp, 43; 
4 ills. New York: Vantage Press, Inc., 
1958. Price, $2.50. 

IN this small volume, the author undertakes 
an interpretation of the basic aspects of the 
erythrocyte sedimentation phenomenon, its value 
as a differential diagnostic agent, and its mul- 
tiple clinical applications. Of the many who 
have championed the sedimentation rate, few 
have attributed such sweeping significance to 
it as the writer. His principal view is indicated 
by his suggestion that the sedimentation rate 
may be used to measure “energy at work,” 
and that the test has “‘not only great value but 
possibilities as yet unheard of.” Indeed, he 
goes so far as to propose that the test be used 
“specifically as a measure of damage caused by 
atomic fallouts’”” in the population at large. 


Dorland’s Pocket Medical Dictionary. 


Abridged from Dorland’s Illustrated Medi- 
cal Dictionary. 20th ed. Philadelphia: “W 
B. Saunders Co., 1959. Price, $4.50. 
Tue profession will welcome this the 20th 
edition of a work that has become a_ standard 
on the desk of the physician and of his secretary 


British Medical Bulletin, Vol. 15, No. 1, 


January, 1959. Pp. 84; illustrated. Lon 
don: Medical Department, British Council, 
London, 1959. Price, $3.25. 

Tus issue is devoted to a timely review of 
important progress in the field of Hematolox 
The articles are written concisely and clear! 
by leading British authorities, and may be r 
ommended to all who wish to keep abreast t! 
developments in this rapidly growing area. 


C.Z. 


Book Series). Edited by Harry BeckMa™, 
M.D., Departments of Pharmacolog 
Marquette University Schools of Dentist: 
and Medicine. Pp. 569; _ illustrate 
Chicago: Year Book Publishers, In: 
1959. Price, $7.50. 


< 


Me 


Th 


R.K. 
‘ 


[itis volume presents the essential therapeutic 
elements culled from some 493. articles which 
appeared during the past “series year.”” As with 
its predecessors, the author has done an_ ex- 
cellent job in surveying recent progress in drug 
therapy. All clinicians will find this a helpful 
reference to new forms of treatment, to ex- 
pected responses and to possible untoward 
effects from their use. CZ 


Polysaccharides in Biology. Transactions of 
the Third Conference, May 29, 30 and 
31, 1957. Edited by Grorc F. Sprincer, 
M.D., University of Pennsylvania. Pp. 
249; 58 ills. New York: Josiah Macy, Jr. 
Foundation, 1958. Price, $4.75. 

Tis volume consists of the transactions of 
the Third Conference on Polysaccharides in Biol- 
ogy; Which was held at Princeton, N.J. in May, 
1957. The major topics were: Homopolysac- 
charides discussed by DeWitt Stetten, Jr. and 
Marjorie K. Stetten; and Nucleotides and Sac- 
charide Synthesis, by Luis F. Leloir. Both the 
presentations and the intragroup discussions will 
be of interest to all research workers who are 
concerned with biological processes involving 
these and related substances. » 


Medical Education. Annotated Bibliography, 
1946-1955. Pp. 391. Geneva: World 
Health Organization, 1958. Price, $6.75. 

Tre World Health Organization has performed 
a signal service in collecting this bibliography on 
all phases of medical education. Administrators 
of medical schools and members of their faculties 
will find here a most helpful guide to pertinent 
information and opinions. R.K 


Thrills and Regressions. By Micuaer BALint, 
M.D., Member of the Faculty of the 
British Psychoanalytic Society Insti- 
tute. Pp. 148. New York: International 
Universities Press, Inc., 1959. Price, $4.00. 

Tris volume deals with primitive attitudes 
toward the world surrounding us. Two types are 
described. The first, the Ocnophil, clings to ob- 
jects and lives in the illusion that as long as he 
is in touch with a safe object he himself is safe. 
The second, the philobat wishes to be free from 
ties and lives in the illusion*that apart from his 
own proper equipment he needs no objects. 

The book gives the impression of being rather 
subjective, and no clinical material is presented. 
It is not clear how the author arrives at his 
conclusions. M.B. 


‘ onceptual and Methodological Problems in 
Psychoanalysis. By M. 
Ostrow, E. A. H. 
STANTON, AND T. S, Szasz. Pp. 163. New 
York: New York Academy of Sciences, 
1959. Price, $2.75. 

Tue purpose of the book is to examine crit- 
ically some of the basic concepts of psychoanaly- 
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sis and, wherever necessary, suggest a revision 
that will make them still more useful for prae- 
tice and theory. The major part of the book 
deals with an attempt at a systematic restate- 
ment of the libido theory. The concepts of 
libidinal zones, object choice, and the energetic 
economic aspects of the libido theory are dis- 


cussed. 
This is a valuable volume for everyone in- 
terested in psychoanalysis. M.B. 


La Medecine Legale Judiciaire. By Jean 
PLANQves. Pp. 127. Paris: Presses Uni- 
versitaires de France, 1959. 

Tne essentials of legal medicine as they obtain 
in France set forth in a series of brief presenta- 
tions on manifold subjects for lay consumption, 
published by the University Presses of France. 


Opiates and Opiate Antagonists. By ABRAHAM 
Wikier, M.D. Pp. 33. Washington: U.S. 
Public Health Service, 1959, 


Hodgkin's Disease. By ANronto Rorrino 
AND 33 Ornenrs. (Ann. New York Acad. 
Sci., 73, Art. 1, 1958.) Pp. 380; illus- 
trated. New York: New York Acad. 
Sciences, 1958. 


The Chemistry of Blood Coagulation. By 
Paci. Morawirz. Translated by Rosert 
C. Hartmann, M.D., F. 
JUENTHER, M.A., Pu.D., Vanderbilt Uni- 
versity. Pp. 194; 1 ill. Springfield, MIL: 
Charles C Thomas, 1958. Price, $4.50. 


Tuis is an excellent English translation of 
“Die Chemie der Blutgerinnung’” which was 
originally published in 1905. It provides the 
historical background for the so-called classical 
theory of blood coagulation which was promul- 
gated over 50 years ago by Morawitz, Fuld and 
Spiro. While students of the clotting mecha- 
nism will be particularly interested in this mono- 
graph, it is commended to all physicians as a 
fine example of the important relationship of 
historical perspective to current investigational 
activities in a given field. C.Z. 


La Chinidina in Terapia. By C. BONESSA AND 
M. Moxpurco, Dall Instituto di Idrologia 
Medica dell’ Universita e dall’ Ospedale 
Policlinico di Milano. Pp. 122; 28 ills. 
Torino: Minerva Medica, 1958. 

Tuis is a monograph, written in Italian, which 
reviews the pharmacology of quinidine, especially 
as applied therapeutically to man, and offers, 
in addition, some of the authors’ own results and 
experiences. It should interest most cardiologists, 
particularly if they read Italian or can have 


the monograph accurately translated. Of partic- 
ular interest is the conclusion by the authors 
that the negative inotropic effect (depression of 
contractile force) has been greatly overempha- 
sized, especially as the drug is used in man 
therapeutically. They offer reasonably good data, 
obtained in Mansby cardiac catheterization tech- 
niques, by themselves and others to support this 
conclusion. R.S. 


Principles of Administration Applied to Nurs- 


ing Service. By H. A. Gopparp, Goddard 
& Company, Management Consultants, 
London, England. Pp. 108. Geneva: 
World Health Organization, 1958. Price, 
$4.00. 


Heredity Counseling. Edited by G. 


Hammons, Managing Editor, Eugenics 
Quarterly. Pp. 112; 1 ill. New York: Paul 
B. Hoeber, Inc., 1959. Price, $4.00. 


Tuis report of a Symposium sponsored by the 
American Eugenics Society consists of 17 short 
essays by leading experts. Discussed are some of 
the major practical relationships between ad- 
vances in knowledge of heredity and the de- 
veloping importance of skilled genetic counsel- 
ing in problems of marriage and childbearing. 

To the comparatively uninformed medical 
reader this little volume can serve as an ex- 
cellent description of the role and scope of this 
new medical specialty. EW. 


The Principles of Therapeutics. By |. Hanoy 


Burn, M.A., M.D., F.R.S., Professor of 
Pharmacology, University of Oxford. Pp. 
278; 35 ills. Springfield, Ill.: Charles C 
Thomas, 1957. Price, $5.50. 

Tuis book contains the lectures on ‘‘Pharma- 
cology and the Basis of Therapeutics,” which 
are presented by the author to Oxford University 
medical students. The material is well-organized 
and the writing lucid. Practicing physicians as 
well as medical students will find this a valuable 


blend of pharmacology and_ therapeutics. 
C.2Z. 


Melanoblasts and Melanocytes in Fetal Negro 


Skin. By ARNoLD A. ZIMMERMAN, AND 
SaMuEL W. Becker, Jr., Departments of 
Anatomy and Dermatology, College of 
Medicine, University of Illinois. Pp. 59; 
26 ills. Urbana, IIl.: University of Hlinois 
Press, 1959. Price. $2.25. 

Tuis is a short and concise monograph on the 
development and population density of fetal 
melanoblasts and melanocytes in Negro skin 
based on thin horizontal sections of skin from 
one hundred six fetuses, varying in age from 
the seventh week to birth. It traces the origin of 
the melanin-producing cell from the neural crest 
to the dermis and eventually into the epidermis. 


A.P. 
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Metabolic Factors in Cardiac Contractility. By 


Menarp M. Gertler AND G. W. E. PLaur 
AND 18 Ornens. (Otto v. St. Whitelock. 
Editor-in-Chief, Annals of the- New York 
Academy of Sciences). Pp. 171; illustrated. 
New York: New York Academy of 
Sciences, 1959. Price, $3.75. 

volume maintains the high standards 
set by the New York Academy. The authors are 
all recognized in their particular interests 
Numerous pictures, diagrams and illustrations are 
included. While all sections are good, particularly 
to be recommended are: Utter on “Carbon Diox 
ide Fixation” and Overman on “Physiologica! 
Effects of Ions.”” The publication serves to focus 
attention on our newer knowledge of cellular 
cardiac physiology. M.O 


Overfed but Undernourished, Nutritional 


Aspects of Health and Disease. By H 
Curtis Woop, Jr., M.D., Associate in 
Obstetrics, Episcopal Hospital, Philadel- 
phia. Pp. 95; 1 ill. New York: Exposition 
Press, 1959. Price, $2.50. 

Tue relationship between various diseases and 
nutrition is examined superficially and without 
supporting scientific data in this book. Whilk 
the objective of the book in promoting improve 
ment in dietary patterns is laudable, no purpos« 
is served by the inclusion of untested impressions 
and hypotheses. The lay public for whom th: 
monograph is obviously intended is incapable of 
evaluating the material contained in it, much 
of which is of questionable accuracy. In th 
book, vitamin C is recommended in prevention 
or treatment of cardiovascular disease, respira 
tory diseases, liver disease, kidney disease, nery- 
ous diseases; testimonials from patients ar 
quoted recommending kelp tablets, multivitamins 
and food supplements of various types. The book 
is not recommended. Gs 


Pulmonary Circulation. Edited by W. B. 


ApaMs, M.D., Verrn, Pa.D., 
Chicago Heart Association. Pp. 310; 126 
ills. 1 in color. New York: Grune & 
Stratton, Inc., 1959. Price, $4.50. 


AN up-to-date presentation of our present 
concepts of the field of pulmonary circulati:: 
is included in this book. The participant author 
are all well recognized and their presentati 
are authoritative. Both the physiology and | 
thology of the lung circulation are includ: 
Not only are the dissertations well worth wh 
but the discussions also include valuable materi... 
The figures are informative and clear. This w: 
can be recommended for graduate students, 
searchers in the field and internists in general 

The sections entitled “Effects of Lung In! i- 
tion on the Pulmonary Vascular Bed” aod 
“Vascular Tree’ are particularly stimulating ‘9 
the part on Pathology. In the section on Physi !- 
ogy the paper “Instantaneous Pulmonary Ca; 
lary Blood Flow” constitutes in conjunction w ‘h 
that on “The Pulmonary Capillary Bed: Volun 
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Area and Diffusing Characteristics” a valuable 
group of concepts. M.O. 


Your Mind Can Make You Sick or Well. By 


Curr S$. M.D. Pp. 244. New 
York: Prentice-Hall Inc., 1959. Price, 
$4.95. 


True purpose of this book is to indicate “Show 
to let the powers of your mind bring 
you magnificent health and complete well-being.” 
A life-chart is included to serve as a “magic 
mirror’ to reflect the causes of your emotional 
problems. 

The author purports to help people understand 
their minds and use their minds to keep their 
health or regain lost health. One typical illustra- 
tion is the case of “Marlene.”” The author said 
to her, “since you admire a person who thinks 
his own thoughts, why don’t vou try to become 
that sort of a person?” Marlene re-educated her- 
self to become that sort of a person and_ this 
resulted in cessation of her gallbladder colies. 

This book may appeal to the naive layman. 
lo the more sophisticated reader the book will 
be recognized for fiction rather than for any 


medical value M.B. 


Maternity: A Guide to Prospective Mother- 


hood. By Frepenick W. Goopricn, JR., 
M.D. Illustrated by Vievor Mays. Pp. 
127; illustrated. New York: Prentice-Hall. 
Inc., 1959. Price, $1.75. 

Tus refreshing little book, which is intended 
to introduce prospective mothers and fathers to 
the process of childbearing, is one of the best of 
the many that have been written in recent years. 
he author is obviously an understanding, as well 
as an articulate, obstetrician who has not only 
had considerable clinical experience but who has 
listened to and remembered his patients’ questions 
and who understands their problems. Most of 
the things with which pregnant women should 
be familiar and those about which they are 
curious are discussed in a simple, dispassionate 
yet comprehensive and uncondescending manner. 

A minimum of space is devoted to considera- 
tions of anatomy (2 pages), infant development 
(3%) pages) and similar subjects, and complica- 
tions such as bleeding, the signs of toxemia, and 
the like, the dire consequences of which are 
often so graphically described, are mentioned as 
things which should be reported but are not 
over-emphasized. The material is well indexed 
and is divided into related sections which make 
the book an excellent one as a text for prenatal 
parent instruction. 


How to Sleep Well. By Dr. SamMuet W. 


Gurwirtn, Educator in Scientific Relaxa- 
tion. Pp. 97. New York: Vantage Press, 
Inc., 1959. Price, $2.95. 


Tmis book purports to teach the techniques of 
tension control. The purpose of scientific relaxa- 
tion is to achieve natural rest and to promote 
the most efficient use of the human body. The 
book, following the lead of Dr. Edmund Jacob- 
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son, holds to the belief that it is impossible to 
be nervous in any part of the body if in that 
part the muscles are completely relaxed. 

Most psychiatrists would believe that the 
author confuses cause and effect; tension, a 
symptom, is viewed as the illness. The book 
does discuss tension as an expression of psychic 
conflict. M.B. 


Insulin Troatment in Psychiatry. Edited by 


Max Rinket, M.D. ann E. Him- 
wich, M.D. Pp. 386; 23 ills. New York: 
Philosophical Library, 1959. Price, $5.00. 

Tus volume includes the papers presented at 
the 1958 International Conference on the In- 
sulin Treatment in Psychiatry held at the New 
York Academy of Medicine. Distinguished pro- 
ponents and opponents of the insulin shock treat- 
ment are represented in the list of authors and 
panel members. 

The papers and discussions cover the histori- 
eal contributions, physiochemical research, clini- 
eal research and follow-up studies on insulin 
treatment in psychiatry. The reader will find in 
this volume a comprehensive evaluation of the 
current status of insulin therapy. M.B. 


Medical Science and Space Travel. By 


Wuiiam A. Kinney. Pp. 150; 71 ills. 
New York: Franklin Watts, Inc., 1959. 
Price, $3.95. 

In this small volume the dramatic steps which 
have been taken to bring man to the threshold of 
space travel have been vividly retold. The 
author, who is scientific editor of the official 
journal of the U.S. Air Force, “The Airman,” 
has a wealth of experience and source material 
upon which to draw. As a result, the text 
authentic and generously illustrated with photo- 
graphs of Americans who have contributed to 
this challenging area, and of events which have 
proved to be landmarks of progress. 

It is recommended to anyone interested in the 
flow of events which has led man to his present 
position in the count-down to space flight. 


Antibiotika und Neurohumorale Regulationen. 


By Dr. Mep. LApisLaus Mosony1, Ober- 
arzt at the IL. Medizinischen Klinik der 
Universitat Budapest. Pp. 60; 13 ills. Jena: 
Gustav Fischer, 1959. Price DM 7.10. 


Tuis smal booklet contains a general discus- 
sion of the results of some clinical and experi- 
mental studies of the neuro-humoral disturbances 
and other so-called side effects of antibiotics. 
The author concludes that they are caused by 
the same effects upon enzymatic activities which 
are responsible for their antibacterial effects. 
There is a list of 148 references. W.E. 


The Influence of Hormones on Lipid Metabo- 


lism in Relation to Arteriosclerosis. By 
ABRAHAM Dury AND CARLETON R. 
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TREADWELL AND 35 Orners. Ann. New 
York Acad. Sci., Vol. 72, Art. 14. Pp. 
267; illustrated. New York: New York 
Academy of Sciences, 1959. Price. $4.00. 

THis volume consists of a series of papers pre- 
sented at a conference held by the New York 
Academy of Sciences on April 11 and 12, 1958. 
The discussions are basically oriented. The ma- 
terial is arranged in four major groups, namely, 
1) Metabolism of Lipids; Biosynthesis, Absorp- 
tion, Transport; 2) Pituitary and Adrenal Hor- 
mones: Lipids and Arteriosclerosis; 3) Gonadal, 
Thyroid and Pancreatic Hormones: Lipids and 
Arteriosclerosis; and 4) Endocrines and Ground 
Substance. 

It is recommended to all who are directly or 
indirectly concerned with clinical or laboratory 
investigation in this important field. C.Z. 


Services for Children with Epilepsy. Prepared 


by the ComMrrree oN HEALTH oF 
THE AMERICAN HEALTH 
TION. Pp. 124. New York: The American 
Public Health Association, 1958. Price, 
$1.50. 


Tus valuable pamphlet prepared for the guid- 
ance of public health personnel outlines the 
services available for children with epilepsy. 
Included are sections on “Concepts and Facts 
about Epilepsy,” “Causes and Prevention,” Diag- 
nosis and Planning for Care,” “Treatment and 
Management,” as well as “Special Services and 
Facilities,” “Organization of Community Re- 
sources”” and “Research.” 

In the appendices are considerations of the 
medical classification of seizures and the drug 
treatment of epilepsy among others. A_bibliog- 
raphy of 76 references is included. 

All in all this is an excellent pamphlet which 
should have much wider circulation than just 
public health personnel. It should be of interest 
and even required reading for all epileptics and 
their families, not to mention nurses and _ physi- 
cians who contact even an occasional case of 
the disease. S.G. 


Systemic Lupus Erythematosus. Edited by 


GrorcEe M.D., AND PAut KLEMp- 
ERER, M.D. Pp. 84; 21 ills. and 1 color 
plate. New York: Grune & Stratton, Inc., 
1959. Price, $3.75. 

CURRENT information regarding systemic lupus 
erythematosus has been summarized in this small 
volume. Chapters deal successively with the pa- 
thology of systemic lupus erythematosus; the 
nature and pathogenetic significance of the L.E. 
cell phenomenon; the blood in systemic lupus 
erythematosus; the clinical features of the disease; 
the disease in childhood; and, finally, therapy. 

The contributors are all members or former 
members of the New York Mt. Sinai Hospital 
Staff where much of the important knowledge 
concerning this disease originated. The present 
monograph summarizes well the views held by 
this capable group of workers. C.Z. 
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Prelogical Experience. By Evwarp S. Tauser, 


M.D. anp Maurice R. Green, M.D.., 
Chairman of the Faculty of the William 
Alanson White Institute, and Member of 
the Faculty of the William Alanson White 
Institute, respectively. Pp. 186. New York: 
Basic Books, Inc., 1959. Price, $3.75. 
Tue authors state their determination to explore 
the prelogical forms of thinking such as dreams, 
day-dreams, extra-sensory perceptions, hunches, 
and the like. This is needed because of their 
contention that not enough importance is attrib- 
uted to them in current psychoanalytic theory 
or employed in actual psychoanalytic therapeutic 
technique. The avowed attempt is to demonstrate 
that such prelogical thinking processes have an 
extraordinarily important contribution to make 
to dream interpretation and analytic therapy. To 
those serious students of psychoanalytic psychol- 
ogy, the re-emphasis on such pre-verbal com- 
munication is redundant whereas the actual 
attempt is sketchy, incomplete and does not 
contribute much original or additional material 
S.H. 


Blood Groups. British Medical Bulletin, Vol. 


15, No. 2, May, 1959. Pp. 85; illustrated. 
London: The British Council, 1959. Price, 
$3.25. 

Tue wide medical and biologicai ramifications 
of the various blood groups are considered in 
this symposium. Among the topics discussed are 
blood group antibodies; the inheritance of blood 
groups; the antiglobulin reaction; hemolytic dis- 
ease of the newborn and its management; blood 
groups as related, respectively, to disease, natural 
selection, anthropology, and genetic linkage; the 
biochemistry of blood group substances; blood 
group substances in human tissues, and their 
absorption on to erythrocytes; animal and human 
blood groups; and, finally, hemagglutinins in 
seeds. 

The presentations are concise and authoritative 
This volume is recommended to immunohematol 
ogists and all others interested in these important 
substances. Sed 


The Plasma Proteins: Clinical Significance 


By Paut G. Wem, M.D., Pu.D., Royal 
Victoria Hospital, Montreal. Pp. 133; 2 
ills. Philadelphia and Montreal: J. B 
Lippincott Co., 1959. Price, $3.50. 


Tuts is a concise and well-written exposition 
on plasma proteins and their clinical significance 
Included are discussions not only of albumin 
globulin, and fibrinogen but also of the mor 
recently discovered proteins of plasma. 

Because of its emphasis on clinical aspects 


this monograph should be of especial value to 


physicians, interns, and medical students. 


C.Z. 


Neuropharmacology. Edited by Haroip A 
ABRAMSON, M.D., Biological Laboratory 
Cold Spring Harbor. Fourth Conferenc: 
Pp. 268; 48 ills. New York: Josiah Macy 
Jr. Foundation, 1959. Price, $5.00, 
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Tne fourth volume of this series is up to the 
high standards of the previous ones. The various 
participants are all qualified to write authori- 
tatively. The section on structure-action of mes- 
caline and related compounds is especially re- 
warding. M.O. 


Low-Fat Diet; Reasons, Rules, and Recipes. 
By R. L. Swank, M.D., Professor of Neur- 
ology, University of Oregon Medical 
School, and Aacor Grimscaarp, Re- 
search Associate, University of Oregon 
Medical School. Pp. 143. Eugene, Oregon: 
University of Oregon Books, 1959. Price, 
$2.50. 

Tue authors, in extolling the virtues of the 
low-fat diet, state that “it is only in moder 
times tiat our bodies have harbored so many 
degenerative diseases . . .” The history of fat 
consumption in various cultures briefly re- 
viewed to demonstrate that the high levels of 
fat in present-day diets may be the principal 
factor involved in degenerative ailments. It is 
claimed that people are generally healthier on 
a low-fat diet. Evidence is presented supporting 
the view that multiple sclerosis is benefited by a 
low-fat diet. In addition, the diets are recom- 
mended for treatment of vascular sclerosis and 
ebesity. Suggestions are provided for careful 
adherence to this type of dietary program. The 
latter portion of the monograph is devoted to 
a wide variety of recipes of low fat content 
which should be useful for patients and physi- 
cians desiring this type of dietary restriction. 


C.S. 


Axenic Culture of Invertebrate Metazoa: A 
Goal. By E.tswortu C. DouGHERTY AND 
35 Orners. (Ann. New York Acad. Sci., 
77, Art. 2, pp. 25-406.) New York: New 
York Acad. Sci., 1959. Price, $4.50. 


Germfree Vertebrates: Present Status. By 
James A. ReyNiers AND 30 OTHERs. 
(Ann. New York Acad. Sci., 78, Art. 1, 
pp. 1-400.) New York: New York Acad. 
Sci., 1959. Price, $5.00. 


World Directory of Venereal-Disease Treat- 
ment Centres at Ports. Pp. 162. Geneva: 
World Health Organization, 1959. Price, 


$1.75. 


D.» wissenschaftliche Rahmen der Homéo- 
pathie. Edited by Dr. Mev. W. Scuwarz- 
AND Dr. Mep. R. SerrscuHeck. Pp. 
357; illustrated. Stuttgart: Hippokrates 
Verlag, 1959. 


As stated in the subtitle, this is an excerpt of 
omeopathic thinking as portrayed in the speeches 
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presented at the 22nd International Congress for 
Homeopathic Medicine held in Salzburg in 1958. 
R.K. 


Smoking: The Cancer Controversy. By Sim 
Ronacp A. Fisner, Sc.D., F.R.S. Pp. 47. 
Edinburgh: Oliver & Boyd, Ltd., 1959. 


Price. 2s. 6d. 


Maximum Permissible Body Burdens and 
Maximum Permissible Concentrations of 
Radionuclides in Air and in Water for 
Occupational Exposure. National Bureau 
‘of Standards Handbook 69. Pp. 95. Wash- 
ington: Superintendent of Documents, 
U.S. Government Printing Office, 1959. 
Price, $.35. 


Die Behandlung der Magen- und Darmkrank- 
heiten in der Praxis. By Dr. Mep. Gustav 
R. Heyer, Dr. MED. SCHWARZ- 
HAUPT AND Dr. MED. WERNER TIEGEL. 
Pp. 203; 4 ills. Stuttgart: Hippokrates 
Verlag, 1959. 


Physiology of Prematurity. Transactions of the 
Third Conference, March 25, 26, and 27, 
1958, Princeton, New Jersey. Edited by 
JonatHan T. LanMan, M.D., New York 
University-Bellevue Medical Center. Pp. 
157; 56 ills. New York: Josiah Macy, Jr. 
Foundation, 1959. Price, $3.00. 


Tuis reports the informal presentations and 
discussions of a group of experts on some of the 
frontiers of research in prematurity. The subjects 
discussed are: Metabolic and Enzymic Changes 
During Development; Bile Pigment Metabolism 
and Liver Function; Congenitally Jaundiced Rats; 
Glucurenic Acid in Treatment of Bilirubinemia; 
and Biochemical Mechanisms in Glucuronide 
Formation. LW. 


The Biology of the Amoeba. By Henny I. 
HiesuFieLp AND 22 Orners. Pp. 303; 239 
ills. New York: New York Academy of 
Sciences, 1959. Price, $4.50. 

AN impressive list of 23 competent researchers 
contributed to this excellent monograph, consist- 
ing of 20 articles covering various aspects of 
structure and taxonomy, physical studies, cell 
division, cytochemistry, enzymes, and nuclear- 
cytoplasmic relationships. The unusual large pro- 
tozoan forms belonging to the Amoeba and 
Pelomyxa (Chaos) genera served as excellent 
tools for the authors’ studies, which have pro- 
vided important basic information in the field 
of cytokinesis, cytochemistry, and cytogenetics. 
Because this volume summarizes the active re- 
search done with the amebae during the past 
20 years, it should be of great value to the cyto- 
chemist, geneticist, and _parasitologist. 

A.L. 
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Short History of Psychotherapy in Theory 
and Practice. By Nicet. WALKER, Px.D., 
Chairman, Davidson Clinic, Edinburgh. 
Pp. 185; 11 ills. New York: The Noon- 
day Press, 1959. Price, $1.45. 
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Adaptation to Extrauterine Life. Report of the 


31st Ross Conference on Pediatric Re- 
search. Edited by Tuomas K. Ouiver, Jr., 
M.D. Pp. 94; 25 ills. Columbus, Ohio: 
Ross Laboratories, 1959. 


Tuts book aims at tracing the development of 
the technical differences between the various 
schools of psychotherapy. The author limits him- 
self to discussion of theoretical disagreements 
connected with these technical differences. 

The author uses Feudian psychoanalysis as the 
model, and attempts to trace the changes in 
theoretical understanding that occurred in analy- 125. ills. Philadelphia: Lea & Febiger, 
sis. The reader is led through the theoretical 1959. Price. $2.75 
disagreements of Alfred Adler, Carl Rogers, Carl 

Jung, and the cultural school of psychoanalysts. Tuts little manual is perhaps best recom- 

Aside from the psychotherapeutic techniques, mended for its semi-diagrammatic drawings which 
all of which are descended from Freud, the author illustrate very well the method of applying various 
discusses suggestion and conditioning. The works tvpes of bandages, straps and splints. In certain 
of Emile Cone, and Pavlov are described. Group instances it would seem that the text, which is 
psychotherapy is described and an appendix on very brief, strays somewhat from the subject 
child psychotherapy and psychosomatic medicine matter implied by the title. This straying, how- 
is included. Each chapter is included with a list ever, only occurs in a few areas and does not 
of books recommended for reading. detract from the manual. It is unfortunate, that 

The author handles this difficult subject un- in one or two diagrams, the author has left out 


A Manual of Bandaging, Strapping and Splint- 
ing. By AuGustus M.D., Har- 
vard Medical School. 3rd ed. Pp. 148; 


usually well and with a great deal of objectivity. the padding necessary for areas, such as_ the 
This book will interest the psychotherapist, and axilla, and since this menual is one that will 
all persons interested in the subject. The book be used by others than physicians, it perhaps 
will appeal to the intelligent layman and student is something that should be corrected. 

of psychology. M.B. R.T. 
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